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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM. MASSACHUSETTS 02254

REPLY TO

ATTENTION OF: JUN 10 1981
NEDED

Honorable William A. 0" Neill
Governor of the State of Connecticut
State Capitol

Hartford, Connecticut 06115

Dear Governor 0°Neill:

Inclosed 1s a copy of the Norfolk Brook Dam (CT-00485) Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. This report is presented for your use
and 1s based upon a visual inspection, a review of the past performance
and a brief hydrological study of the dam. A brief assessment is
included at the beginning of the report. I have approved the report
and support the findings and recommendations described in Section 7 and
ask that you keep me informed of the actions taken to implement then.
This follow-up action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-—
mental Protection, the owner and cooperating agency for the State of
Connecticut.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Department of T

Environmental Protection for your cooperation in carrying out this .!.._1
program. '
Sincerely, .‘ B
Incl C. E. EDGAR, III -
As stated Colonel, Corps of Engineers
Commander and Division Engineer
2 .
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NATIONAL DAM INSPECTION PROGRAM
PHASE 1 INSPECTION REPORT

IDENTIFICATION NO:__ CT 00485

NAME OF paM; Norfolk Brook Dam

TOWNs Norfolk

COUNTY AND STATE: Litchfield County, Connecticut

STREAM: Norfolk Brook

DATE OF INSPECTION: November 17, 1980; February 11, 1981

BRIEF ASSESSMENT

\&he Norfolk Brook Dam and Dike form a single purpose flood
control impoundment. The dam consists of a zoned earth embankment
with a maximum height of 43 feet, a top width of 14 feet, an up-
stream slope of 3 horizontal to 1 vertical and a downstream slope
of 2 horizontal to 1 vertical. The dam is 440 feet long and has a
gr&ss-covered 80-foot emergency spillway excavated into natural
ground between the dam and dike. The principal spillway is of the
drop inlet type and discharges through a 30-inch conduit through
the center of the dam. The dam, constructed on a pervious founda-
tion, has a central impervious core, and a drainage system under
the downstream portion of the embankment. The dike consists of a
zoned earth embankment of the same cross section as the dam. The
dike has a maximum height of 28 feet and a length of 270 feet.

As fhe impoundment is used for flood control, it remains empty
except during periods of heavy runoff. The impoundment has a max-
imum storage capacity of 730 Acre-Feet.

Based on the visual inspection and a review of all available

pertinent data, the condition of the dam is judged to be fair.

ii




rThe impoundment has never been filled so the behavior of the struc-
ture under full hydrostatic loading conditions is unknown. The
future integrity of the dam could be affected by a lack of good
grass cover on the spillway and embankment slopes and riprap slope
protection at the plunge pool for the outlet of the principal spill-
way.

Based on the Corps of Engineers' Recommended Guidelines for

Safety Inspection of Dams, the dam is classified as "Intermediate"”

in size with a "High" hazard gotential. A Test Flood egual to the
Probable Maximum Flood (PMF) was used to evaluate the spillway
capacity. The Test Flood inflow of 3,100 cubic feet per second (cfs)
as contained in the Soil Conservation Service Design Report was
routed through the impoundment and produced an outflow of about
1,400 cfs. ‘The spillway capacity with the water level at the top
of the dam is about 1,870 cfs, 134 percent of the routed Test
Flood outflow. The Test Flood would leave a freeboard of 0.6 feet.
It is recommended that a qualified, registered engineer be
retained to design riprap protection for the plunge pool and to
inspect the dam during each period of significant flood impound-

ment. In addition, the grass cover should be restored and prop-

erly maintained on the emergency spillway and embankment slopes.
The Soil Conservation Service's Operations and Maintenance Hand-
F e book should be provided to the dam's operator, records of water

levels should be kept, and a downstream warning system should be

developed and put into effect.
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The owner should implement these recommendations as described
herein and in greater detail in Section 7 of the Report within
one year after receipt of this Phase I Inspection Report, with
the exception of establishing a good grass cover on the emergency

spillway, which should be initiated immediately.

Ronald G. Li;ée, P.E. Roald Haestad

Project Engineer President
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‘ This Phase I Inspection Report on Norfolk Brook Dam .

| has been reviewed by the undersigned Review Board members. In our

l II , opinion, the reported findings, conclusions, and recommendations are
SR consistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgement and practice, and is hereby
submitted for approval.

Engineering Division

Litran (2o

ARAMAST MAHTESIAN, MEMBER
Geotechmical Engineering Branch
Engineering Division

CARNEY M. TERZIAN, CHAIRMAN
Design Branch
Engineering Division

APPROVAL RECOMMENDED:

- JOE B. FRYAR :
. Chief, Engineering Division




PREFACE

This report is prepared under guidance contained in the

Recommended Guidelines for Safety Inspection of Dams, for Phase I

Investigations. Copies of these guidelines may be obtained from

the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon
available data and visual inspections. Detailed investigation,

and analyses involving topographic mapping, subsurface investi-
gations, testing, and detailed cémputational evaluations are beyond
the scope of a Phase I Investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available to
the inspection team. In cases where the reservoir was lowered or

drained prior to inspection, such action, while improving the

—stability and safety of the dam, removes the normal load on the

structure and may obscure certain conditions which might otherwise
be detectable if inspected under the normal operating environment
of the structure. |

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume that

the present condition of the dam will continue to represent the

vi
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condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that unsafe
conditions be detected.

Phase I Inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the estab-
lished Guidelines, the Spillway Test Flood is based on the estimated
"probable Maximum Flood" for the region (greatest reasonably possible
storm runoff), or fractions thereof. Because of the magnitude and
rarity of such a storm event, a finding that a spillway will not
pass the test flood should not be interpreted as necessarily
posing a highly inadequate condition. The test flood provides a
measure of relative spillway capacity and serves as an aide in
determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition
and the downstream damage potential.

The Phase I Investigation does not include an assessment of
the need for fences, gates, no-trespassing signs, repairs to
existing fences and railings and other items which may be needed
to minimize trespass and provide greater security for the facility
and safety of the public. An evaluation of the project for com-

pliance with OSHA rules and regulations is also excluded.
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NATIONAL DAM INSPECTION PROGRAM
PHASE 1 INSPECTION REPORT

NORFOLK BROOK DAM

PROJECT INFORMATION
SECTION 1

1.1 General
a. Authority

Public Law 92-367, August 8, 1972, authorized the Secretary
of the Army, through the Corps of Engineers, to initiate a National
Program of Dam Inspection throughout the United States. The New
England Division of the Corps of Engineers has been assigned the
responsibility of supervising the inspection of dams within the
New England Region. Roald Haestad, Inc., has been retained by the
New England Division to inspect and report on selected dams in the
State of Connecticut. Authorization and notice to proceed were
issued to Roald Haestad, Inc. under a letter of October 28, 1980,
from William E. Hodgson, Jr., Colonel, Corps of Engineers. Contract
No. DACW33-81-0005 has been assigned by the Corps of Engineers
for this work.

b. Purpose of Inspection

The purposes of the program are to:

1. Perform technical inspection and evaluation of non-

federal dams to identify conditions requiring correction

in a timely manner by non-federal interest.
2. Encourage and prepare the States to quickly initiate
effective dam inspection programs for non-federal dams.

3. To update, verify and complete the National Inventory

of Dams.
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1.2 Description of Project

)

a. Location

The Norfolk Brook Dam also known as Blackberry River Water-

shed Floodwater Retarding Dam No. 6, is located on the Norfolk Brook,

Pt ant ade S5 F o R
RS
l - O

about 1.4 miles upstream of the confluence with the Blackberry River,

approximately 3,000 feet east of €Connecticut Route 272 and 1,500

feet south of U.S. Route 44, in the Town of Norfolk, Connecticut.
The dam is shown on the Norfolk U.S.G.S. Quadrangle map having
coordinates of latitude N41° 59.1', and longitude W73° 11.3'.

b. Description of Dam and Appurtenances

The Norfolk Brook Dam is a flood retarding structure which
remains empty except during periods of heavy runoff. The dam con-
sists of a 440 foot long compacted earth embankment with a principal
drop inlet type spillway located near the center of the dam, At
the left end of the dam an 80 foot wide emergency spillway has
been excavated into the original ground. A 270 foot long earth
dike is located immediately to the left of the emergency spillway.

The dam is constructed on a pervious foundation and has
a maximum height of 43 feet, a top width of 14 feet, an upstream
slope of 3 horizontal to 1 vertical, and a downstream slope of 2

horizontal to 1 vertical for the upper portion, changing to 3-1/2

horizontal to 1 vertical 15 feet above the toe.

The embankment is comprised of two zones, a central im-
pervious zone composed of silty sands with silts, and upstream
and downstream pervious zones composed of sands and gravels. Plans
indicate a filter drain was constructed under the downstream embank-

ment from the downstream edge of the impervious zone to the toe. 1




The drain extends as much as 10 feet below the foundation of the
central impervious zone.

The dike has a maximum height of 28 feet and the same
cross section as the dam, except that the downstream slope remains
constant at 2 horizontal to 1 vertical.

The principal spillway consists of a reinforced concrete
drop inlet structure and a conduit through the center of the dam.
The drop inlet structure has 7.5 foot long overflow weirs on the
left and right sides and a 15~inch slide gate for discharging nor-
mal stream flow on the upstream side. The conduit through the dam
is a 30-inch prestressed concrete steel cylinder pipe supported
by a concrete cradle reportedly constructed on 4 feet of fill.

The emergency spillway is 80 feet wide with side slopes
of 3 horizontal to 1 vertical, a level control section with a pro-
file length of 85 feet and a discharge channel slope of 3 percent.
The crest of the dam is 33 feet above the drop inlet spillway crest
and 4 feet above the emergency spillway level.

c. Size Classification - "Intermediate"

According to the Corps of Engineers' Recommended Guidelines

for Safety Inspection of Dams, a dam is classified as "Intermediate"

in size if the height is between 40 feet and 100 feet or the dam
impounds between 1,000 Acre-Feet and 50,000 Acre-Feet. The Norfolk
Brook Dam has a maximum height of 43 feet and a maximum storage
capacity is 730 Acre-Feet. Therefore, the dam is classified as
"Intermediate" in size based on height.

d. Hazard Classification - "High"

Based on the Corps of Engineers' Recommended Guidelines

for Safety Inspection of Dams, the hazard classification for the
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dam is "High". A dam failure analysis indicates that a breach of
F the Norfolk Brook Dam could result in the loss of more than a few

lives and economic loss due to downstream flooding of homes, high-
ways and commercial businesses.

The calculated dam breach would release about 40,000 cfs
into the Norfolk Brook. Approximately 3,000 feet downstream of
the dam an abandoned railroad embankment would obstruct the down-
stream discharge and cause the floodwaters to pond upstream, inun-
dating about 5 homes up to a depth of 5 feet. Downstream of the
railroad embankment the flood waters would overtop U.S. Route 272
by 17 feet. Further downstream several residential homes and a
few commercial structures would be flooded to a depth of 2 to 10
feet.

The maximum project discharge capacity, prior to dam breach,
would overtop Route 272 by about 2-1/2 feet but would not flood
any homes.

e. Ownershig

The State of Connecticut

Department of Environmental Protection
Water and Related Resources

State Office Building

Hartford, Connecticut 06115

Benjamin Warner, Director of Water Resources
(203) 566-7220

f. Operator

Anthony Cantele

P.O. Box 161

Pleasant Valley, Connecticut 06063
(203) 379-0771

; g. Purpose of Dam
The dam is a single purpose structure designed to provide

flood protection to the Blackberry River flood plain.
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h, Design and Construction History

The dam was designed in 1961 by the Soil Conservation
Service, U.S. Department of Agriculture, for the State of Connec-
ticut. The dam was designed to contain a Hurricane "Diane" type
storm (1955) without emergency spillway flow. The dam was con-
structed in 1964 - 1966 by Arthur Hebert Construction Company under
the supervision of the Soil Conservation Service.

i. Normal Operational Procedures

The site is reportedly visited by employees of the State
Department of Environmental Protection during periods of heavy
runoff. The DEP Office in Hartford would be contacted if any
problems were noted. No measurements have been taken or records
kept of past impoundment depths. The impoundment has never been

substantially filled.
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1.3 Pertinent Data

l a. Drainage Area

The drainage area consists of 1.0 square mile of essentially undeveloped

wooded and "mountainous" terrain.

b. Discharge at Damsite

-
: Discharge at the damsite is through a principal spillway composed of a
single stage reinforced concrete riser with a 30-inch diameter conduit, and over
a grassed emergency spillway located between the main dam and the dike.
- 1. Outlet Works (conduits) Size: 30-inch
Invert Elevation: 1299.0
Discharge Capacity: 127 cfs @ E1. 1337.0
r 2. Maximum Known Flood at Damsite: Unknown
3. Ungated Spillway Capacity *
at Top of Dam: 1865 cfs
Elevation: 1337.0
. 4. Ungated Spillway Capacity *
at Test Flood Elevation: 1400 cfs
Elevation: 1336.4
5. Gated Spillway Capacity
at Normal Pool Elevation: N/A
L Elevation:
6. Gated Spillway Capacity
at Test Flood Elevation: N/A
Elevation:
7. Total Spillway Capacity *
at Test Flood Elevation: 1400 cfs
Elevation: 1336.4
8. Total Project Discharge*
i at Top of Dam: 1865 cfs
' Elevation: 1337.0
9. Total Project Discharge*
at Test Flood Elevation: 1400
Elevation: 1336.4
— *Includes Emergency Spillway flow
.-
o
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c. Elevation - Feet Above Mean Sea Level

(NGVD)

1.
| 2.
3.
4.
- 5.
| 6.
7.
8.

9.

Streambed at Toe of Dam:
Bottom of Cutoff:
Maximum Tailwater:
Normal Pool:

Full Flood Control Pool:

Spillway Crest:

1294
1288
N/A
1299.0
1333.0

1304.0 Principal Spillway
1333.0 Emergency Spillway

Design Surcharge - QOriginal Design: 1334.6

Top of Dam:

Test Flood Surcharge:

d. Reservoir - Length in Feet

1.
2.
3.
4.
5.

Normal Pool:

Flood Control Pool:
Spillway Crest Pool: *
Top of Dam:

Test Flood Pool:

e. Storage - Acre-feet

1.
2.
3.
4.

5.

Normal Pool:

Flood Control Pool:
Spillway Crest Pool:*
Top of Dam:

Test Flood Pool:

f. Reservoir Surface - Acres

1.
2.
3.

4.
5.

Normal Pool:
Flood-Control Pool:
Spillway Crest:*
Test Flood Pool:

Top of Dam:

*Principal Spillway level

PR W WD W TP WA AP P

1337.0

1336.4

0 feet
3,500 feet
450 feet
3,700 feet

3,600 feet

0 Acre-Feet

513 Aére-Feet
3.5 Acre-Feet
730 Acre-Feet

690 Acre-Feet

0 Acres
49.4 Acres
1.6 Acres
58.5 Acres

59.6 Acres

-
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g. Dam
1'

10.

h. Diversion and Regulating Tunnel

Type:

Length:

Height:

Top Width:

Side Slopes:
Zoning:
Impe?vious Core:
Cutoff:

Grout Curtain:

Other:

. Py s

DAM

Zoned Compacted
Earthfill

440 feet

43 feet

14 feet

U.S.: 3 Hor. to 1 Ver.
D.S.: 2 Hor. to 1 Ver.

Impervious core,
shells of sands
and gravels

Silty sands and silts
U.S.: 1.5 Hor. to 1 Ver.
D.S.: 1 Hor. to 1 Ver.

N/A

N/Aa

Filter drains under the

downstream embankment

- N/A

DIKE

Zoned Compacted
Earthfill
270 feet

28 feet

14 feet

U.S.: 3 Hor. to 1 Ver.
D.S.: 2 Hor. to 1 Ver.
Impervious core,

shells of sands
and gravels

Silty sands and silts
U.S.: 1.5 Hor. to 1 Ver.
D.S.: 1 Hor. to 1 Ver.

N/A
N/A

Filter drains under the
downstream embankment




Spillway

1.

Type:

Length of Weir:

Crest Elevation
with Flashboards:
without Flashboards:

Gates:

Upstream Channel:

Downstream Channel:

General:

Regulating Outlets

1.

Invert:

Size:

Description:

Control Mechanism:

Other:

EMERGENCY

_SPILLWAY

Grassed

80 feet

N/A
1333.0

N/A

N/A

Grassed

85 foot
control

1299.0

15-inch

Orifice

15-inch

3% slope

level
section

PRINCIPAL
_SPILLWAY

Concrete weir

15 feet

N/A
1304.0

N/A

N/A

Natural stream

Discharges through
30-inch pipe at
toe of dam

in concrete riser

slide gate

At time of inspection slide gate was fully

opened.
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ENGINEERING DATA
SECTION 2

2.1 Design Data

Available information which was reviewed included the design
report, As-Built Plans, specifications, and general correspondence.
The dam was designed and constructed under the supervision of the
Soil Conservation Service, U.S. Department of Agriculture. The de-

sign report was incomplete as it did not contain emergency spillway

design outflow hydrographs. The design report did contain a geologic

report, boring logs, a soil report and hydraulic/hydrologic compu-
tations.

2.2 Construction Data

As-Built Plans with changes from the original design noted were

available and reviewed. Contract records including change orders,
photographs and soil test results are reported to be stored at the
Federal Archives and Record Center, but were not available for re-
view.

2.3 Operational Data

The site is visited during periods of heavy runoff, but no depth

readings are made or records kept.

2.4 Evaluation of Data

a. Availability

Existing data are available at the Soil Conservation Ser-
vice, U.S. Department of Agriculture, Storrs, Connecticut, the Fed-
eral Archives and Record Center, Waltham, Massachusetts, and at the

Department of Environmental Protection, Hartford, Connecticut.

- 10-




»f - b. Adequacy
ﬁ . The information which was available, along with the visual
inspection and the hydraulic/hydrologic calculations made for this

report, were not adequate to assess the condition of the dam., As

the impoundment has never been filled and the dam has never been ob-
served under full hydrostatic load, no comments on the performance
of the dam under such loading can be made.
c. Validity
The field inspection indicated that the dam was constructed
substantially as shown on the As-Built Plans, except that the 8 inches

of top soil to be placed on the emergency spillway was not observed.

| &
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VISUAL INSPECTION

SECTION 3

3.1 Findings
a. General

The visual inspections of the dam and dike were conducted
on November 17, 1980 and February 11, 1981. At the times of in-
spection the 15-inch sediment gate was open. On Novembex 17 the
impoundment was completely drained. The February 1ll inspection
was made during a heavy rainstorm and the impoundment was 4.4 feet
above the invert of the principal spillway. The general condition
of the dam and the dike at the times of inspection was fair.

Both the dam and the dike consist of compacted earth em-
bankments. The principal spillway is a drop inlet structure lo-
cated near the center of the dam and discharging through a 30-inch
pipe at the downstream toe. An emergency spillway is excavated
into natural ground between the dam and the dike.

b. Dam |

The slopes of the dam are covered with a mixture of weeds
and grass with briers at the downstream toe, Photos 1, 2 and 3.
The slopes appear even with no indication of movement or sloughing.
The downstream toe of the dam and the foundation drains are pro-
tected by a layer of riprap, Photos 1 and 4. The foundation drains
under the downstream embankment discharge through two 12-inch cor-
rugated metal pipes alongside the principal spillway outlet pipe,
Photo 5. The outlet ends of the pipes were under water. No flow
was observed coming from the drains, but rust-colored floccules

were present near the pipes.
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c. Dike

The dike is overgrown with weeds and briers with some
grass, Photos 6 and 7. No indications of movement or sloughing
were observed. There is riprap protection along the downstream
toe of the dike similar to the dam. The foundation drains under
the downstream portion of the dike discharge through a 12-inch
corrugated metal pipe below the toe, Photo 8. There was no flow
at the times of inspection.

d. Appurtenant Structures

The appurtenant structures consist of the principal spill-
way and outlet works, and the emergency spillway. The inlet struc-
ture is a reinforced concrete drop inlet with a 15-inch slide gate
for draining the sediment pond, Photos 9 and 10. The gate appears
to be operational. The slide gate is protected by a painted steel
trash rack which is beginning to rust. The drop inlet is protected
by a galvanized steel pipe trash rack. The concrete was in good

condition with no cracking or spalling noted.

The inlet structure discharges through a 30-inch prestressed

concrete steel cylinder pipe to a plunge pool at the downstream toe
of the dam, Photo 5. Only the downstream end of the outlet pipe
was observed. The plunge pool was not riprapped and erosion of
the sides was noted, Photo 5.

The 80 foot emergency spillway section is excavated into
natural ground between the dam and the dike, Photos 11 and 12,
The surface of the spillway is mostly loose sand with no noticable

topsoil. Moss is the predominant surface cover on both the spillway

-13-
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and the side slopes, Photos 12 and 13. Tire ruts were also noted

. in the spillway. —2d

e. Reservoir Area

No indications of instability were observed along the
. edges of the reservoir in the vicinity of the dam, f4;
- i i

f. Downstream Channel

The channel downstream of the plunge pool enters a nat-
’ - ural stream with overhanging trees, Photo 14. Approximately 400 —
feet downstream the stream crosses under the access road to the

dam and enters an open school yard, Photo 15. Vehicle access to

f' the dam would be blocked during high flows. The access road is o
not maintained in the winter. ‘.1%
3.2 Evaluation E~ s
i On the basis of the visual inspections, the dam and dike are L—...
judged to be in fair condition. The following conditions could | :
affect the future integrity of the structures: :;5
K 1. The present surface cover on the emergency spillway could iﬂj

lead to erosion and a breach of the dam.
2. Lack of riprap protection at the plunge pool could cause
erosion of the toe of the embankment.
3. Failure to maintain the slopes of the dam and dike by
topsoiling, seeding and fertilizing to obtain a good
. grass cover could lead to erosion of the embankment.
4., It should be emphasized that the impoundment has never

been substantially filled. Therefore, no observations

-
’.

have been made as to seepage through the dam or its be-

havior under full hydrostatic loading conditions.

—14—
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OPERATIONAL AND MAINTENANCE PROCEDURES b
E SECTION 4
]
e
4.1 Operational Procedures | ]

f a. General i}

: The Norfolk Brook Dam and Dike form a single purpose flood '7.:NT
control impoundment which remains empty except for periods of heavy N :j

. runoff. Except for a 15-inch slide gate to discharge normal stream
flows, the dam has no operating facilities. Both the drop inlet —~;r—~
on the principal spillway and the emergency spillway operate with- ._ ; j
out human assistance. The dam is inspected annually by represen-

ﬁ tatives of the Connecticut Department of Environmental Protection o
and engineers from the Soil Conservation Service. (See Inspection ;::ii
Report, Appendix B, page B-56.) g f?j

b. Description of Any Warning System in Effect ;Qif#;g
There is no formal warning system in effect. The dam is -.‘m“iﬁ
reportedly monitored by DEP personnel during periods of heavy runoff.
Any problems noted would be reported to the Department of Environ- ;Qw;f—é
mental Protection. T
4.2 Maintenance Procedures .E
An Operations and Maintenance Agreement was made between the - R
State of Connecticut and the Soil Conservation Service at the time . "f
of construction. An Operations and Maintenance Handbook prepared [
by the Soil Conservation Service and the Connecticut Department :
*—‘——f
of Environmental Protection for Connecticut watersheds is avail- :
able from the Soil Conservation Service. The Handbook lists oper-
ating procedures and maintenance items to be performed.
-
DEP personnel report that the embankments are not mowed be- _ f;~ 
cause of the steep slopes. c ,
-

........




4.3 Evaluation

Present operations and maintenance procedures are inadequate,
as is evident by the poor surface cover of the embankments and
the emergency spillway. The slopes of the embankments and the
emergency spillway should be properly topsoiled, seeded and main-
tained. Copies of the Operations and Maintenance Handbook should
be provided to the operators for their implementation.

The annual inspections by representatives of the Soil Conser-
vation Service and the Department of Environmental Protection
should continue and their recommendations should be carried out.

A formal warning system should be prepared for the dam and

put into effect,.

T

et bl
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EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES
SECTION S

5.1 General

The outlet works at the Norfolk Brook Dam consist of a prin-
cipal spillway of the drop inlet type located near the center of
the main dam and an emergency spillway excavated in natural ground
between the main dam and the dike. The principal spillway consists
of a single stage reinforced concrete riser and a 30-inch diameter
conduit of prestressed concrete steel cylinder pipe. The inlet
riser consists of a 2.5 foot by 7.5 foot box with a 1l5-inch dia-
meter slide gate on the upstream side for draining the sediment
pool. At the times of inspection the slide gate was completely
opened. The weir and slide gate are both protected with trash
racks. The drop inlet connects to a 30-inch outlet conduit which
passes through the dam and discharges at the downstream toe.

The emergency spillway is a broad crested earth channel with
grassed surface excavated in natural ground between the main dam
and dike. The channel is 80 feet wide on the bottom with side
slopes of 3 horizontal to 1 vertical. The emergency spillway dis-
charges to the same stream as the principal spillway about SQO
feet below the toe of the dike. The capacity of the principal
spillway is about 125 cfs at design high water Elev, 1334.6. The
emergency spillway has a capacity of about 330 cfs at design high
water and 1,740 cfs at the top of the dam Elev. 1337.0. Total
project discharge capacity at the top of the dam is 1,865 cfs.

The dam has a watershed of 1.0 square mile of essentially

undeveloped wooded terrain. The watershed slopes range from very

-17-
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steep to moderately steep. There is one small pond in the north-
' . ern portion of the watershed. Elevations range from 1600 feet
at the northeastern corner to 1300 at the dam.

5.2 Design Data

“‘ B The dam was designed by the Soil Conservation Service for the

State of Connecticut. The design report, specifications, and cor-

respondance were available and reviewed.

3 An emergency spillway flood routing was done using a six-hour

storm producing 6.71 inches of runoff (Hurricane Diane, 1955).

The storm was routed through the principal spillway to determine

the lowest possible elevation of the emergency spillway crest.

(No emergency flow for the Hurricane Diane storm.) This was deter-

mined to be Elev. 1326.6. The emergency spillway was raised to

Elev. 1333.0 to avoid excessive excavation of unusable material.
The design high water elevation was set using the State of

Connecticut criteria of a minimum of 15 inches of rainfall for a

6-hour period with a maximum infiltration of 1/4-inch per hour.

The storm was routed through the impoundment with the water level

initially at the crest of the riser. The design high water ele-

PPy

vation was calculated to be 1334.6. A Soil Conservation Service
routing was also made to check the top of dam elevation. The T
routing used 18.8 inches of runoff from a 6 hour storm and reached f'*
a maximum elevation of 1336.4. The top of the dam was to be set
2 feet above the design high water elevation or at the SCS flood

elevation, whichever was higher. The top of the dam was set at

1337.0.

-18-~
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Inspection of the site showed the emergency spillway channel
to have a poor grass cover with moss growing and many bare spots.

The emergency spillway discharge capacity calculations were
based on a Manning coefficient of 0.04. The spillway was designed
for a velocity of 5:4 feet per second (fps), well below the State
of Connecticut's allowable design velocity of 9.0 fps. The exist-
ing conditions would produce a lower coefficient and greater vel-
ocities. The lack of vegetative cover may lead to erosion.

5.3 Experience Data

The dam is reportedly visited by DEP personnel during periods
of heavy runoff but no depth measurements are taken or records kept.
The maximum impoundment depth to date is unknown.

5.4 Test Flood Analysis

Based on the dam failure analysis, the dam is classified as
"High" hazard potential. The size of the dam is classified as
"Intermediate" based on a dam height of 43 feet. According to

the Recommended Guidelines for Safety Inspection of Dams, by the

Corps of Engineers, the Test Flood should be the Probable Maximum
Flood (PMF). A Test Flood analysis was made using the Corps of
Engineers' "Estimating Effect of Surcharge Storage on Maximum Prob-
able Discharges" as a comparison to the design report SCS flood
routing which is essentially the same as the PMF.

Using the Corps of Engineers' Guide Curve for "mountainous"
terrain, and assuming the initial water level to be at the princi-
pal spillway level, the Test Flood inflow was calculated to be
2,600 cfs and the routed outflow 850 cfs. The project discharge

capacity at the top of the dam was calculated to be 1,865 cfs or

~19-




219 percent of the Test Flood routed outflow. As the design re-
port figures are more precise they are used as the Test Flood
throughout this Report.

The design report SCS flood routing uses a storm with a 6
hour rainfall of 23.87 inches and 18.8 inches of runoff. The storm
produces a peak inflow of 3112 cfs and a routed outflow of 1390 cfs
at Elev. 1336.4, leaving a freeboard of 0.6 feet The spillway
capacity is equal to 134 percent of the routed outflow.

5.5 Dam Failure Analysis

A dam failure analysis was made using the Corps of Engineers'’
"Rule of Thumb" guidance. Failure was assumed when the water level
reached the Probable Maximum Flood Elevation.

The spillway discharge prior to dam breach was not significant
when compared to the dam breach flows, and was not taken into con-
sideration in the flood routings.

The dam breach would release up to 40,300 cfs into the Norfolk
Brook below the dam. The flood waters would proceed downstream
overtopping an abandoned railroad embankment by 5 feet and Route
272 by 17 feet. See Figure 4, page D-26. The backwater from the
railroad embankment would flood about 5 homes up to 5 feet deep.
The flood waters would then continue downstream overtopping a small

dam on Spaulding Brook by 7 feet. Two hundred feet downstream of

the small dam several residential homes and commercial establishments

would be flooded from 2 feet to 10 feet deep. The flood waters
would join the Blackberry River and flow with an average depth of
8.0 feet. Low lying homes along the river banks would be flooded

up to a depth of 2 feet. Prior to dam breach the maximum project

_20-
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discharge of 1,390 cfs at the Test Flood elevation would overtop
Route 272 by 2-1/2 feet and would overtop the small dam on the
Spaulding Brook by 1-1/2 feet. The Blackberry River would be able
to contain the spillway flow with minor overtopping of the river
banks.

The dam is classified as "High" hazard potential. A dam fail-
ure could result in the loss of more than a few lives and extensive
property damage should the dam fail.

Failure of the dike would affect the same watercourse and, as
it is smaller than the dam, separate flood routing was not per-

formed.

-21-

P VO N G G S - e ~—a




-

EVALUATION OF STRUCTURAL STABILITY
SECTION 6

6.1 Visual Observations

The visual inspection did not disclose any indications of
structural instability.

6.2 Design and Construction Data

A design report, As-Built Plans and Specifications were avail-
able from the Soil Conservation Service, U.S. Department of Agri-
culture, Storrs, Connecticut.

The design report includes a discussion of the slope stability
computation results but does not provide the actual computations.
The design report states the Modified Swedish Circle Method of anal-
ysis indicated the need for upstream slopes of 3 horizontal to 1
vertical and downstream slopes of 2-1/2 horizontal to 1 vertical.
The Sliding Wedge Analysis for 3:1 upstream slopes and 2:1 downstream
slopes gave factors of safety of 2,18 for the upstream section and
2.48 for the downstream section. Another stability analysis known
as the Glover -.Cornwell Method determined the stable slopes to be
3:1 upstream and 2.5:1 downstream.

The design selected was 3:1 upstream slope with a 10 foot
wide berm at Elev. 1304.0, and a downstream slope of 2:1 from the
crest to Elev. 1310.0, where the slope flattens to 3-1/2:1, See
Appendix B, pages B-46 through B-48.

The dike was designed and constructed without a berm or break
in the slope. The analysis appears thorough although the compu-

tations were not available.
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6.3 Post-Construction Changes

No known post-construction changes have been made.

6.4 Seismic Stability

The dam is located in Seismic 2Zone 1 and in accordance with
the recommended Phase I inspection guidelines does not warrant

seismic stability analysis.
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ASSESSMENT, RECOMMENDATIONS, & REMEDIAL MEASURES
SECTION 7

7.1 Dam Assessment

a. Condition

On the basis of the visual inspection and a review of the
available data, the dam is judged to be in fair condition. The
future integrity of the dam could be affected by the poor grass
cover on the emergency spillway and embankment slopes, and the
lack of riprap protection at the plunge pool.

An evaluation of the hydraulic and hydrologic features
of the dam determined that the spillways are capable of passing
132 percent of the routed Test Flood (PMF) outflow. The dam would
have a freeboard of about 0.6 feet with the water level at the
Test Flood elevation.

b. Adequacy of Information

The information available was not adequate to assess the
condition of the dam. As the impoundment has never been substan-
tially filléd, the behavior of the structure under full hydrostatic
loading conditions is unknown.

c. Urgency

The recommendations presented in Section 7.2 and 7.3
should be carried out within one year after receipt of this Report
by the owner. However, the establishment of a good grass cover
on the emergency spillway should be initijated immediately upon
receipt of this Report.

7.2 Recommendations

The following recommendations should be carried out under

the direction of a qualified, registered engineer:
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Riprap protection for the plunge pool should be designed
and constructed.

As the behavior of the dam under full hydrostatic loading
conditions is unknown, the dam should be inspected by a
qualified, registered engineer during each period of sig-
nificant flood impoundment. Especial care should be taken
in inspecting the dam when the previous maximum impoundment

depth is exceeded.

Remedial Measures

l.

A good stand of grass should be grown on the emergency
spillway channel and its side slopes. The area should
be topsoiled as required.

Brush should be cleared from the dam and dike crest and
slopes and from the area within 20 feet of the toes of
the dam and dike.

A good growth of grass should be restored and maintained
on the embankment slopes by topsoiling, fertilizing and
reseeding as required. |

Flood impoundment depth readings should be taken and records
kept.

The program of annual technical inspections by qualified,
registered engineers should be continued.

The Soil Conservation Service Operations and Maintenance
Handbook should be provided to the operators of the dam,
A downstream warning system should be developed and put

into effect in case of an emergency at the dam.
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. 7.4 Alternatives

i l There are no practical alternatives to the above recommendations. S
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VISUAL INSPECTION CHECK LIST

PARTY ORGANIZATION

PROJECT:_ Norfolk Brook Dam
11/17/80 1:30 pm Cloudy 35°
DATE:__2/11/81* TIME: 2:00 pm __WEATHER:__Rain 60°
1299.1 1295.3
W.S. ELEVATION:_1304.4 u.s._1296.5 DN.S
*by DLS
PARTY DISCIPLINE
1 . Roald Haestad, P.E. - Roald Haestad, Inc. Civil/Geotechnical
2., Donald L. Smith, P.E. - Roald Haestad, Inc. Civil/Hydrologic
3, Ronald G. Litke, P.E. - Roald Haestad, Inc. Civil/Structural
4.
S.
6.
INSPECTED
PROJECT FEATURE BY REMARKS

1 . Dam Embankment RH ,DLS ,RGL Good; vegetation fair
2. Dike Embankment RH,DLS,RGL Good; vegetation fair

Intake Channel
3. Outlet Works - & Structure RH,DLS ,RGL Good
4, Outlet Works -~ Control Tower RH,DLS ,RGL Good

Transition
5, Outlet Works - & Conduit RH,DLS,RGL Good

Outlet Structure Some erosion at plunge
6. Outlet Works -~ & Channel RH,DLS,RGL pool; no riprap

Emer. Spillway,

7. Outlet Works -~ Appr. & Dis.Chan. RH,DLS,RGL

Very poor
vegetative cover

10.

11.

12,
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PERIODIC INSPECTION CHECK LIST

2/11/81*
PROJECT,__Norfolk Brook Dam DATE:s___11/17/80
PROJECT FEATURE: Dam Embankment NAME : _RH
DISCIPLINE: Civil Engineers NAME 3 DLS,RGL
*by DLS
AREA ELEVATION CONDITIONS

DAM EMBANKMENT

CREST ELEVATION

1337.0

CURRENT POOL ELEVATION

1299.1 (11/17/80); 1304.4 (2/11/81)

MAXIMUM IMPOUNDMENT TO DATE

Unknown

SURFACE CRACKS

None observed

PAVEMENT CONDITION

No pavement

MOVEMENT OR SETTLEMENT OF CREST

None observed

LATERAL MOVEMENT

None observed

VERTICAL .ALIGNMENT Good
HORIZONTAL ALIGNMENT Good
ONDITION ABUTMEN

CONDI AT ABU T cood

AND AT CONCRETE STRUCTURES

INDICATIONS OF MOVEMENT OF
STRUCTURAL ITEMS ON SLOPES

None observed

TRESPASSING DN SLOPES

None observed

VEGETATION ON SLOPES

Fair; grass and weeds; briers at down-

stream toe

SLOUGHING OR EROSION OF
SLOPES OR ABUTMENTS

None observed

ROCK SLOPE PROTECTION -
RIPRAP FAILURES

Riprap at downstream toe

UNUSUAL MOVEMENT OR
CRACKING AT OR NEAR TOES

None osbserved

UNUSUAL EMBANKMENT OR
DOWNSTREAM SEEPAGE

None observed

PIPING OR BOILS

None observed

FOUNDATION DRAINAGE FEATURES

Foundation drain discharges through two
12-inch cmp along side outlet conduit.

TOE DRAINS

Filter drain behind riprap

INSTRUMENTATION SYSTEM

None

[
o
A

L]




»

P

PERIODIC INSPECTION CHECK LIST

PROJECT:

DISCIPLINE:

PROJECT FEATURE:_Dike Embankment NAME : RH
Civil Engineer NAME 3 DLS,RGL
AREA EVALUATED CONDITIONS

DIKE EMBANKMENT

CREST ELEVATION 1337.0
CURRENT POOL ELEVATION Dry
MAXIMUM IMPOUNDMENT TO DATE Unknown

SURFACE CRACKS

None observed

PAVEMENT CONDITION

None

MOVEMENT OR SETTLEMENT OF CREST

None observed

LATERAL MOVEMENT

None observed

VERTICAL ALIGNMENT Good
HORIZONTAL ALIGNMENT Good
CONDITIONS AT ABUTMENT AND

Good

AT CONCRETE STRUCTURES

INDICATIONS OF MOVEMENT OF
STRUCTURAL ITEMS ON SLOPES

None observed

TRESPASSING ON SLOPES

None observed

VEGETATION ON SLOPES

Fair; grass, weeds and briers

SLOUGHING OR EROSION OF
SLOPES OR ABUTMENTS

None observed

ROCK SLOPE PROTECTION -
RIPRAP FAILURE

Riprap on downstream toe

UNUSUAL MOVEMENT OR
CRACKING AT OR NEAR TOES

None observed

UNUSUAL EMBANKMENT OR
DOWNSTREAM SEEPAGE

None observed

PIPING OR BOILS

None observed

FOUNDATION DRAINAGE FEATURES

Filter drain behind riprap

TOE DRAINS

12-inch cmp at downstream toe

INSTRUMENTATION SYSTEM

None




S PERIODIC INSPECTION CHECK LIST

s -
F ‘. PROJECT : Norfolk Brook Dam DATE: 11/17/80
. . Intake Channel
- PROJECT FEATURE; Outlet Works - & Intake Structure NAME 1 RH
_ DISCIPLINE; Civil Engineers NAME: __ DLS,RGL
. AREA EVALUATED CONDITIONS
. OUTLET WORKS - INTAKE
CHANNEL AND INTAKE STRUCTURE
e
A. APPROACH CHANNEL: Natural stream
. SLOPE CONDITIONS
- BOTTOM CONDITIONS
ROCK SLIDES OR FALLS
, LOG BOOM N/A
3 .
L - DEBRIS None observed
- CONDITION OF CONCRETE
3 LINING N/A
: i DRAINS OR WEEP HOLES N/A
F B. INTAKE STRUCTURE!:
%
, CONDITION OF CONCRETE Good
STOP LOGS AND SLOTS N/A
L
i
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PERIODIC INSPECTION CHECK LIST

i . PROJECT: Norfolk Brook Dam DATE s 11/17/80

s PROJECT FEATURE:_ Outlet Works - Control Tower NAME : RH

E DISCIPLINE:_Civil Engineers NAME 3 DLS ,RGL
CONDITIONS

B AREA EVALUATED

OUTLET WORKS - CONTROL TOWER

A. CONCRETE AND STRUCTURAL:

GENERAL CONDITION Good
-
CONDITION OF JOINTS Good
SPALLING None observed
- - VISIBLE REINFORCING None observed
RUSTING OR STAINING OF CONCRETE |None observed
o ANY SEEPAGE OR EFFLORESCENCE None observed
N JOINT ALIGNMENT Good
-. UNUSUAL SEEPAGE OR LEAKS
IN GATE CHAMBER None observed
[ CRACKS None observed
F I RUSTING OR CORRDSION OF STEEL Trash rack rusted
B. MECHANICAL AND ELECTRICAL:
AIR VENTS N/A
[
b FLOAT WELLS N/A
CRANE HOIST N'/A
{ ELEVATOR N/A
? HYDRAULIC SYSTEM | n/a
;. SERVICE GATES 15-inch slide gate; good condition
b
o EMERGENCY GATES N/A
. [}
.b LIGHTNING PROTECTION SYSTEM N/A
! EMERGENCY POWER SYSTEM N/A
_ WIRING AND LIGHTING SYSTEM
' IN GATE CHAMBER N/A
7 A-S
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PERIODIC INSPECTION CHECK LIST

Norfolk Brook Dam

PROJECT:

PROJECT FEATURE:

DISCIPLINE:

DATE: 11/17/80
Transition
Outlet Works - & Conduit NAME : RH
Civil Engineers NAME : DLS,RGL
CONDITIONS

AREA EVALUATED

OUTLET WORKS - TRANSITION AND CONDUIT
30~inch prestressed concrete steel
GENERAL CONDITION OF CONCRETE cylinder pipe; good condition
[
RUST OR STAINING ON CONCRETE None observed
SPALLING None observed
- ERDSION OR CAVITATION None observed
CRACKING None observed
ALIGNMENT OF MONOLITHS N/A
'r ALIGNMENT OF JOINTS None observed
NUMBERING OF MONOLITHS N/A

-
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PERIODIC INSPECTION CHECK LIST

PROJECT: Norfolk Brook Dam

2/11/81*%
DATE s 11/17/80

Outlet Structure
PROJECT FEATURE: Outlet Works - & Outlet Channel NAME : RH

DISCIPLINE: Civil Engineers

AREA EVALUATED

NAME DLS ,RGL
*by DLS
CONDITIONS

OUTLET WORKS - OUTLET STRUCTURE
AND OUTLET CHANNEL

GENERAL CONDITION OF CONCRETE

Concrete pipe; good condition

RUST OR STAINING

None observed

SPALLING

None observed

EROSION OR CAVITATION

None observed

VISIBLE REINFORCING

None observed

ANY SEEPAGE OR EFFLORESCENCE

None observed

CONDITION AT JOINTS

None observed

DRAIN HOLES

None observed

CHANNEL

Plunge pool to natural stream

LOOSE ROCK OR TREES
OVERHANGING CHANNEL

Some overhanging trees

CONDITION OF DISCHARGE CHANNEL

Sides of plunge pool eroding
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PROJECT:__ Norfolk Brook Dam

> " T Ll B Sacth s aecs 4

PERIODIC INSPECTION CHECK LIST

DATE: 11/17/80

Emer. Spillway, Appr.
PROJECT FEATURE;Outlet Works - g pjscharge Channel NAME : RH

DISCIPLINE: Civil Engineers

NAME : DLS, RGL

AREA EVALUATED

CONDITIONS

OUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS

A. APPROACH CHANNEL:

GENERAL CONDITION

Good

LOOSE ROCK OVERHANGING CHANNEL

None observed

TREES OVERHANGING CHANNEL

None observed

FLLOOR OF APPROACH CHANNEL Grassed
B. EMERGENCY SPILLWAY:
r GENERAL CONDITION Poor
Surface mostly bare, loose sand or moss;
SURFACE little grass

SIDE SLOPES

Poor grass cover; many bare spots

E OTHER

L €. DISCHARGE CHANNEL:

GENERAL CONDITION

Fair; discharges to stream downstream
of toe

LOOSE ROCK OVERHANGING CHANNEL

None observed

TREES OVERHANGING CHANNEL

None observed

FLOOR OF CHANNEL

Grassed;
pooOr grass cover; many bare spots

OTHER OBSTRUCTIONS

None observed
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LIST OF REFERENCES

n Reference Nos. 1 through 4 are available at the State of Con-
necticut Department of Environmental Protection, Water and Related
Resources Section, State Office Building, Hartford, Connecticut.

’ - Reference Nos. 5 through 9 are available from the Soil Conservation
Service of the U.S. Department of Agriculture, Mansfield Professional
Park, Route 44-A, Storrs, Connecticut. Reference No. 10 is located

! at the Federal Archives and Record Storage Center, Waltham, Massa-
chusetts.

1. Correspondence file on the Blackberry River Watershed
Project, Floodwater Retarding Dam No. 6, Norfolk, Con-
necticut.

2. Letter to William S. Wise, Director of State Water Re-
sources Commission, from John Mozzochi, reviewing design
criteria for Norfolk Brook Site No, 6, July 18, 1961.

3. Construction Specifications, Blackberry River Watershed
Protection Project, Detention Reservoir - Site No. 6,
Approved October 2, 1961l.

4. Operations and Maintenance Inspection Report, State of
Connecticut Department of Environmental Protection,

August 13, 1979.

5. Design Report, Blackberry River Watershed Site No. 6,
Norfolk, Connecticut.

6. Plans for Blackberry River Watershed Project, Floodwater
Retarding Site No. 6, Norfolk, Connecticut, October 1962
(Full Size).

7. "“As-Built" Plans for Blackberry River Watershed Project,
Floodwater Retarding Site No. 6, Norfolk, Connecticut,
1968 (Half Size).

8. Construction progress photographs.

9. Connecticut Watershed Operations and Maintenance Hand-
book, Soil Conservation Service, September 1971.

10. Soil Test Results, Change Orders and miscellaneous con-
struction records.
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JOHN J. MOZZOCHI AND ASSOCIATES

CIVIL ENGINEERS

ASSOCIATES

OWEN J. WHITE
JOHN LUCHS. Jn.

ECTOR L. GIOVANNINI

William S. Wise-Director

State Water Resources Commission
State Office Building

Hartford 15, Connecticut

Re:

Dear Mr. Wise:

JOMNN_J. MOZZOCH) July 18, 1961

GLASTONBURY. CONN.
217 MEBRON AVENUE
PHONE MEDFORD 3-9401%

PROVIDENCE 3. R. |.
200 DYER STREETY
PHONK GAsraz 1-0420

REPLY ToO: Glastonbury

QOur File 57-73-25-6

Blackberry Watershed
Detention Reservoirs
Site No. 6 - Norfolk Brook

In accordance with your authorization dated August 28, 1958 and as requested
in your letter of July 13, 1961, we have reviewed the design of the referenced project

submitted for approval by the State Department of Agriculture.

Design criteria established in letter dated April 30, 1959 from Mr. Charles
J. Pelletier, Hydraulic Engineer, are tabulated herewith for comparison with actual

design data.

Drainage Area

Design Storm

Total Precipitation Loss

Net Run-off

Design Peak

Per Sq. Mile

Drawdown Time from Principal Spillway
Design Storm Highwater
Drawdown Time from Crest of
Emergency Spillway

Total Discharge

Earth Spillway Discharge

Earth Spillway Width

Dc at Control Section

Vc at Control Section

Maximum Velocity in Exit Channel
Freeboard

Design Data

1.0 sq. mi.

15" in 6 hrs.

1.5"
13.5"
2250 cis
2250 cfs

1.4 days

2.5 days
425 cfs

305 cfs

80' (bottom)
.84

4.4 fps

5.1 fps
2.4’

Criteria
15" in 6 hrs.

1.5"
13.5"

0-5 days

0-5 days

9 fpx
9 Ips
2.0' min.




.

All of the design data computations have been checked and we find them
to be substantially correct. As shown in the above listing the design meets the
criteria established in all instances.

It is recommended that a Construction Permit for the construction of this
dam be issued.

Very truly yours,

WWF:hk Civil EngiWeers

1~




DESIGN REPORT

BLACKEERRY RIVER WATERSHED PROJECT
FLOODWATER RETARDING DAM NO. 6
LITCHFIELD COUNTY, CONNECTICUT

The site of this proposed floodwater retarding dam is located
approximately 0.9 miles southeast of Norfolk, Connecticut. This dam is
located on Norfolk Brook which is a tributary of Wood Creek. The geographic
location may be found on the Norfolk quadrangle published by the U. S,
Geological Survey. Sheet 4 is a transparent overlay which will assist
in locating the site.

This dam will provide temporary floodwater storage which will be
released through controlled outlets. It will be comstructed of compacted
earth f£ill with a drainage system in the downstream toe.

The principal spillway consists of a 30-inch reinforced concrete
water pipe and a 2.5' x 7.5' reinforced concrete riser.

The emergency spillway will be earth with a vegetative cover. It is
set 6.4 feet above the elevation obtained by routing the equivalent of
6.71 inches of runoff from a six hour storm. (Hurricane Diane 1955).

This storm was routed through the principal spillway to determine
the lowest possible elevation of crest of the emergency spillway. This was
determined to be elevation 1326.6, the crest was raised to elevation 1333.0
in order to avoid excessive excavation of unusable material., The emptying
time from elevation 1326.6 to the crest of the riser is 1.38 days.

The dam was classified as a class (c) structure in accordance with
the criteria as established in Washington Engineering Memorandum SCS-27.

There is no permanent water storage. A minimum height riser was used
with a 12-inch diameter orifice at the base to discharge normal flows.
Trash racks and an anti-vortex device have been provided.

The design high water elevation was set at 1334.6 by using the State
of Connecticut criteria of a minimum of 15 inches of rainfall for a 6-hour
period, with a maximum of 1/4" per hour infiltration routed from the crest
of the riser. The duration of flow and maximum velocity through the
emergency spillway is 23.7 hours and 5.4 feet per second, respectively,
for this storm.

The flood routing procedure used determined the maximum stages shown
in the following table:

REFERENCE U.S. DE PARTMENT OF AGRICULTURE ORAWING NO

SUIL CONSERVATION SERVICE CN-4O8-R
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DESIGN REPORT
Factors Surface Runoff Peak Peak Elev. of Storage Element of
Which Area in Outflow Inflow Maximum Ac.-Ft. Structure
: Determine Acres Inches CFS CFS Stage Determined
Stage Feet by Maximum
Stage

! 50 year - - - - 1299.0 ° Negligible Orifice
sediment

, Hurricane - 8.51 120 760 1326.6 257 Check crest
Diane . of emergency

spillway

State of - 13.5 425 - 22%0 1334.6 595 Design high
Connecticut water
criteria
15" for
6 hours
2-1/2x6 18.8 1390 3120 1336.4%2 700 Check top
hour point - of dam
rainfall
moisture

condition II

- — ——— - a——

Storrs, Connecticut. :

The references used in designing were:

1. Hydrology, Section L-A
2. Hydraulics, Section 5
3. Structural Design, Section 6

iCrest of emergency spillway was set at elevation 1333.0.
2Top of dam was set at elevation 1337.0.

AN

The information from the Soil Mechanics Laboratory report and the

geology report was used in the design. Copies of both are attached.

The listed publications can be obtained from Mr. N, Paul Tedrow, State
Conservationist, U. S, Department of Agriculture, Soil Conservation Service,
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DESIGN REPORT

Concurred:

Gerald E. Oman
Design Engineer

’
e

Vincent McKeever N

T. R. Wire

Acting State Conservation Engineer

-

Hydrologist
. J
Robert F. Fonner
Geologist
REFEREN..C U.S OEPARTMENT OF AGRICULTURE ORAWING NO
CN-LO8-R

Suil. CONSERVATION SERVICE

ENGINEERING & WATEASHED PLANNING UNIT
UPPER DARBY PENNSYLVANIA

SHEET 3 oF 4

DaTe  3/15/6)
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GEOLOGY REPORT

‘ BLACKBER™Y RIVLR WATERSHED
B " NORFOLK BROOK, SITC lO. 6
? NORF(LK, CGil.ECTICUT

RCPORT NO, CN-408-G

IS Frepared by:
I - ;
- H1liam i olo,
Ebgineer, Storrs, Connecticut SCs, Storrs, Comecti
. - I. Introduction
' A, General
State: Connecticut County: Litchfield
Site: No, 6 Location: MNorfolk, Com.

Investigated by: Allism !, Brown, Geologist Date: L/60

Equipment Used: 2 Acker Drills; 1 Jolm Deer Dozer

Site Data:

Drainage area: 1l.09 sq. miles 697.6 acres

Type of structwre: Cammacted Larth Purpose: Flood Prevention ‘
Height of fi11: 39.0 feet; Length of Embaniment: LU0 feet -
Volume of £511: 38,500 eu, yds.

Location of emergency spillway: Left Bank _
o Starage Allocation S

Depth at dem Surface area Volume - |
(feet) (acres) (ac. ft,.)
Sediment L 1.6 3.L
Floodwater: 29 4ol 513 T
REFERENCE: ) T oRawing wo. )

U.S.UEPARTMENT UF AGRICULTURE )
SOIL CONSERVATION SExvice | CN-498-€ - i
L / g6 ! 1

e e s ‘:_Z//ayao )




-~ — . T -

GEOLOGY REFOURI

B. Swrface Geolozy and Physiogranhy —

Site Lo. 6, Blackberry Zdver Vatershed, ic in the
Berkshire and liousatondic physio raphic province. The left
and right abutments have slones of 207 and 175 respectively
sct in a region of moderate to steep relief. The width of
the floodplain at the centerline of  the dam is approdinmstely
0 feet,

The rlacial deposition at the siite consists primarily
of clean stratified and nonstratified sands and gravels.

) e underlyins bedrock which is poorly exposcd in the
¢ike arca because of soil cover is the Derleshire Gneicss
corplex of the hiphlands aud is reerally reperded as Pro-
Cambrian in age. The bedroci: ranges from a coarse grained |
S quartz biotite gneiss to a very fine -raincd blotitic rmeiss {
k !.. uith same small schist and cuartzite veins, The principal ’
' minerals arc biotite, lccovite, feldspar, quartz and same |
f namnetite. The appareni strilte and dip of the bedrock exposed |
in the area of the dike is i 30° U with a dip of 11° to the !T.
This houever is apnlicable only at the pcint of measurement and
docs not have any re:ional an lication because of the uarping i
k = and bending of the bedrock, 4 1l'«lcfined joint system uas
‘ detected renerally parallelin: ‘he oids ¢l the centerline of the
; dike or I 5¢° C,

io sediment or ercscion mroblenm iz anticinated in thc sub- |

watershed belind tie structure since xownd cover is woodland,
The strecanbanks are sliphtly erodir:~ and the stream channel
L somevwhat epmrading.

II Subsurface Jeolosy

A, Centerlire of Dan

D

F _ Tuo holes wire drilled in valley vottom along the center- : —
. line of the dan to investipate and evaluate foundation conditions :
- below the £i11 area. The natexdials encountered below a tuo ar ]
three foot arganic mantle are primarily sands with various ;rad- o

ations of silts and rovels. “he sands and gravels for the most
part have a medium dense in place relative density as indicated
by the blow count per foot on a split snoon sampler. In hole S —_—
however, the materials were loosec un to a depth of 10 feet, .

— e e ——— e e —omen o am . ]
uv. 3 LFAR IMEN, Ut AGRIQL D ‘.""Ld:m; [ X
’ . W ] €] '.:n;;l{ -
SOit CONSEXYAIliON SErvi. ‘ CN-4og -6
fiur 2 36. :
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GEOLOGY REPORT

C.

No low velume-ueight materials were penetrated in any of
the borings made along the centerlines of either the dam or dike.

Three samples were talken by use of a tractor-mounted bac!hoe
to obtain samples on each o the two abutmemts and in the wvalley
botto:. The samples wore collected far development of possible
filter desiyn criteria.

The abuiments during the course of drilling were not capable
of retaining any of the uvater used in washing during drilling pro-

cedure. The water was lost through the underlying loose permeable :

sards and gravels,
Centerline of Outlet Structure

Five holes, 6-301 through 6-305, were drilled along the
appraxinate axds of the principal s»nilluay. The raxinum depth of
penetration was hole 6-303 uhich went 42 feet. This hole loeation
also coincided with the centerline of the dam. All of the holes
alon~ the centerline of the conduit penetrated gradations of sands
to rravels ard vice versa having an estimated dense in place rel-
ative density as indicated by the blou count. In hole 6-302,
artesian conditions from 10 to 12 feet were found in which the
uater crested over the casing by approxdmately 1/l inch. The
acquifer could not be correlated uith any other hole either by
other uater-bearing zones or similar strata,

Ho lou volume-welght materials were encountered during
drillin~, The holecs, as did the other foundation holes, pointed
out the lack of uniformity of the foundation materials and the
inability to correlate strata ar acquifers,

nerpency Spillway

The emergency spilluay is located on the left side of the
valley betuwecn the dan and the dike, Seven holes were drilled
in the proposed location of the spillvay arca. The holes av-
erared 9 fect below the anticipated rrade line of the spilluay
scction. The nmaterials consist primerily of well and poorly
graded sands with some gravels as a minar fraction., Mines are
virtually absent in any of the sands in the spillway area. lio
bedrock was encountered in any of the drill holes.

The materials encountered have tentatively been identified
es SP's and Sil's with gravels,

REFERENCE:

L.S.birap MbaY (r AGRICU Tukt
SOIL CONSERVATION SERYICE
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D.

rorrow Areas

Jiirty-tuo borrow pits verc dup at the site to evaluate
the suitebilit- of tle material for usec as borrov. £ nunber
of saiples were collected for possible laborator; analysis,
Sand-sieve analyscs were also performed on many of the samples
collected prior to selection for shipment to the labaratory.

Sarmles 6-102 throurh 6-133 axc 211 disturbed and renresent
threc borrow areas. Drill hole, 6-101 was drilled outside of
the enerzency spillway limiis to evaluate the area as a posziule
source for filier material.

Zorrovw arca "A" from the ener-ency spillucy excavation is
represented by pits €-102, 6-103, and €-10kL.

Dorrow area "-! is located upcstream from the dan cn the
richt (cast) side of Lorfolk Drooi:. Cross sections ="' and
I-I' depict the materials encountcred. They have tentatively

becn icentified as GP's and Si's.

Dorrou area "C" is located upgtrcan fram the dam on the
left (west) side of lorfolk DProcl:, Cross section E-Z' denicts
the matcarlals eacountered in this borro: area. “hc materials
have tentatively been identified as GP's, SF's, and ST-Cli's.

The fcllouing summarizes the sarmples taiern and their ten-
tative clascification by field identificazion and/ar sand- ravel
gieve analysis:

Sample !umber Depth (Feet) ™eld Class. Sznd-"Travel Sieve

6-06=1
6b>-1
(=7=1

2,6-1,0 Su GP
2,0-6.0 S SP
2.0-7.0 sP SF-Si°

REFERENCE:

U.S Dtrak Mim o & -
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GEOLOGY REPORT
Sarmle lamber Depth (Feet) Ficld Class, | Samd-iravel Sicve
6-102-1 2.94,5 s SP
: 6-103-1 1,5-6.0 S
L R 610111 © 2.5-5.0 S
- - 6-105-1 1.0£.0 3 - &1
" 6=106-1 2.0-(,0 P - g SP |
6-107-1 2.0-€.0 oi-80 SP
6-108-1 2.0=L,.C S s? - 8!
6-109=1 L4.0-7,0 S -1 |
£-110-1 2.,2-6.5 57 -1 '
(=111 1.0-5.0 a7 - Sii S !
6=112-1 340-6.0 i ’
6-113-1 1.5-£.0 o
{=11h-1 SeD=Te5 21 - L
€-115-1 3.0-{.0 Si-lL
6-11(=1 2.0-0.0 31 =% L
6-117-1 3.5-6.5 30 - SP o GP f
6-1156-1 2.0-7.0 SP - S SP - S
6-115-1 1.0-5.0 S! -8
6=120=1 2.5-5.5 SP - st SP - sil T
6~122-1 2.0-5.0 SP cp | -
6-125-1 2,5-7.0 1 . 81 “
-
6-130-1 1.5-7.0 si ap ]
6-132-1 1.0-6.0 s G»
6=133-1 2.0-7.0 s s 1
e e (e ]
SOIL CONSERVAIION SErVICE l CH-408-& i
Lo 6 36 :
S R did 2B -
B-16 :
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Type ficld Class Sand-Sicve fnalysic !

¢-U1.] Corposite S-Sl

6-12-1 i
€-143-1 St
Cellihd GI

t

i

|

i

i

!

!

i

|

|

!

H

1

{
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E. Helief .ell anxd Foundation Drain Bxplorations

<o specific cxploration uns usderiaien to evaluate
foundation conditions for the above ;arpcses. The holes
&lon; the centerline of the da and principal spillway are
c:nsidered adeguate for thce cvoluated foundation conditions
in a narrow valley such as this. Discuosion of these con-
diticns is covered in section A amd 5 of this report.
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U.S.LLYERTMENS OF Aari(utl.#b SHAWING MO, |
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oV ’ 8. J. Suith, State Comnservation Buginser, Decambder 1, 1960
8C8, Btorrs, Compegticut

Pt BRey 8. Decher, Nead, Soil Necdanics Ladorstery,
s 8C3, Linacln, Bebtraska

Conmecticut WP-2 -- Borfolk Brook, Site No. 6 -’ﬁ':: Xizep
[+ ]

- . Tintwall
Rull

ATTACIMENTS Ehlk

—— Clarz

1. Form 8CS-35M, 801l Mechamics Laboratary Deta, 1 eheet. ool

b 2. Pors 6CB-355, Triaxial Sheer Test Data, 2 sheets. e
3. Yora 8C8-352, Compection & Feastrstion Resistance Report, & szheets

A. Fom 8C8-353, Gradation of Borrow Ares Naterials, 5 sbeets. ?f:;_,
5. JFurm 8C8-353, Drain Nsterial Specifications, 1 sheet. tSan _SEO
6. Prim 5C5-357, Sumary - Slope Stadility Amalysis, 1 sheet. "y
T Z Forn 8CB-3T2, Recommended Use of Excavated Material, 1 sheet. XEesier
r . Pigure 1, Seepage Analysis, 1 sheet. Fley
9. Investigstional Plans and Profiles. Cain
Culvin

DIBCU3SION
A. FOUNDATION:

1. Classification: Thig site §is in a3 area of glacial deposite wvhich consist
of stratified and non-etratified sands and gravels.

Cradations of the ssmples submitted from the foundation, at depths belov 2' to
4’ of surface organic material, are poorly graded ssnds, SP; poorly graded
[ ] gravels, GP; and sands containing some silt friction, 8N, .

4 vater table wvus encountered at veriable dcp?:h. across the flood plain. At
Station 2425 betwes:. the elevatioos of 1277 ard 127+, s hydrostatic head vas
encountered vhich flusned sant 1nto the crsed hule. At a distance of €' up-
strear fram Centerline Statiun 2+80, hydrostatic pressure wvas eacountered at .
elevatiou 1288 which caused sriesian flov from the top of the casing. : |

2. Devsities: BStsndaid penstration (tiow count) tests vere taken throughout
the foundation. BRlow count renged from 6 blowvs per foot for most surface
. material to 75 blows per foot for most substrata. These blov couuts indicate
= dry densities of 102 to 150 p.c.f. for 8M material. On the basis of the dlov -
count data, foundation densities should aversges 110 to 115 p.c.f. (dry weight). L

3. Fermeadbility: Permeadility rates estimated from blov count sad effective
size of foundation msterials are shown on Form SCB-354.

i

' . 1
.B=43 -~ . : Ll —
. 1
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2 -- 8. J. Smith -- 12/1/60 '
Rey B. Deeksr s
Bubj: Commeetiewt VP-2 -- Rorfolk Brook, site Xo. 6 I

o

mwmamvm.utmwmmmmaon./wtc
GP materisl repressnted by Pample 618321 (6-5-1) with sverage hlov count of 8
per foot 1n the streta from 6°' to 15° delow the surface to 1' or 2° per day

mrﬂla”nuriﬂsﬂtbuumuotptowmhrmtbpmtpd
spillvay locatioa. S

4. Consaolidstion: The comsclidation poteatial of the foundstiom should be low
and practically all ecasclidation should be complate at the emd of the coa-
struction period. Based o blow count and eetimated densities along the pro-
poud principal spillvay locatioce, a total consolidation potential of 0.3’ axy

be expected under the maximm gection. This 1s baged on correlstions with
materisls previcusly tested here at the 801) Mechanics Labarstory.

5. Shear Strength: Ou the besis of densities estimated from blov count data,
foundation strength ahowld de adequate for the proposed structure. Lov blow
count materials shown betwwen dapths of 6' and 15° 1a ¢ hole 5 should comsoli-
Jate sufficiently during somstructios to provide sdequats strength.

B. 3IMBANKMNERT NATERIALS .,

1. Classification snd ted Densities: 7PYour saxples of proposed dorrow
~nt- {als were submitted for testing. %Yhese nmaterials classed ag SP from the .
ene:1gency spillivay, Borrow Ares A; B from part of Borrov Area B and OV from E»'

other parte [ horvow Area B; a2 SM fross Borrov Area 7,

arview and .l rsie of geologic 1ngs and field sieve asalyses indicate the
.asibilities «° sub-dividing presently indicated borrov aress and adding new

D1 TOW Areass

Frsp:.ble b .rpee o-¢ and wisture-deusity relationatips are .isted as fcllows: !? :
. Mex . Srd.
inrrov C ruel- Der.. on Opt.
Ares SRS I x"nt dolea Saplec "~ < %20
)
Il 8w ¢ L geiey Spilliay 61432y 1l Yi. I
‘ : (6-102-1) -
%1 A 12¢ 126, L7 6w327 w2 15 .
(6-12¢-1)
B-2 GP i G 123, 1, 13 132 6w328 116.5 2.5 :
{6-130-1) | I
c-1 84 A ML 108, 116, 113, 6-108 dstinated. 12-16 :
133, 1% 6-118 wW3-11. -]
6-133 : -
c2 8P & BN 106, 107, 120, 122, 61326 110 13 1
124 (6-120-1) ’
s (pew) &m &L 113, 114, 115, 116 6-116 Estimated: 12-18
: . 100-10%5 1
. 8—44 l ~




3 — 8. J. smith -- 12/1/60
Rey 8. Decker :
Subj: OComascticrut WP-2 -- Norfolk Rrook, Site Bo. 6

'wmmxm-'mummem“m@mm
pessing Bo. d ecreen. .

m-nlhhhmuoum‘m.thtn-uchmmammd
and plotted for Mvuml borrow areas on attached Forms ”—353.

Mmuimntwvmmcmmot-nMdhrmthntb :
ﬁ-immm-nlmchmonmcupxtmmmmuulnum

Reports, Fomm 8CB-352.
mtonavu.mmemwuddrymnunuwhdhyo-ﬂn

received:
Borrovw Max. Dry Optimm
Sample Bo.  Classifiestioa Area $>f Density Moisture
61w325 8P A 35 125 8.0% .
6326 = c-2 25 119.0 9.5% R
n327 | B-1 & 102.0 15.0% L
6wy oV B-2 60 139.v r.OF
Dry densities and optimum molistures shown on the attached Form 8CS-35F are for -
materials passing the f4 sieve. L ;e
. ) -'ci_ " =
2. Shesr St : T-iaxial sbea: lestes were perfarmed on Sat;Le- ho. 61327 L
und G1N305. These materials vere toated st near 95% of maximum Standard Proctor
ary 4ensity. . : :
;

Sample 61W327 %9‘ vag tested vith 1.4° Adiameter specimen o5 ninus $#4 material.
8=mple 61V328 vas tested using material passing 1° in aiaweter and &'
dimmeter. specimen.

The grading characterisiics of the + shesr speciseu are suuw: -a FPorm 354.
Y vill pote that the » «f Hne. in the patur-al sszple vas 2tujpved 1. the

regraded sexple.

“1l tests were performed oh ssturated specimen.

vou #{1l note that design valu~s selectel frow t.ese tests iz cublibervative,
S:W327 vith f =« 35° mnd c » 0 and 61W323 with ff = 41° and ¢ = «. 1he total
ervelope for Mohr's circles on tests for GIW3ZE8 would give valucs of § = 45° L]
and ¢ = 2 ,u.-i. ’

Permaability: Compactad permeadbility tests were run ca three borrov samples:
8P - f1w3ds, - 61327, snd GV - 61W328.

Du2 w0 the shortage of samples, aaterials from shear tests had to be reused for )
perveadility tasts. These tests were therefore quite dslayed. {
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L

thcﬁmﬁmwmnmnnm-—wmup.tnn-u
o the original ssmples, with all ut.uuu pessing the 3/A° or 1° screea. . :

Results for various gredaticns and demsities are shown om Form 350. Yow will
pote that the 8¢ from Borrow B-1 snd the O from Borrow B-2 compactad to 958
of saxiwrum dry densities adjusted for the § oversise matarial in the sample
sulmitied gave almost identisal parmeability rstes of 3 ft./day.

The 5P from the emergeney spillway (mm)mmmuﬂ R
of waxinue density adjusted for 35% oversise material withk maximum gize particle -
of 3/4”. This test produced rates lower than the O and 8X (1.12 ft./dxy).

:Toese tests vere repeated using material pessing 1° sereen, regraded in accord-

: ance with the origisal ssmple snd compected to adout 90% of maximm adjusted

% standard density. These latter tests gwwe rates of 4.5 to 10 ft./asy u,ndm

b

T T
. e '.l.~

r-.; upon dsnsity.

Permeal ility tests wers not rum on S Sample QIN3I26. Tht (al #"
ates cLout like SM - 61W327. tar m .

hecor/.ug to our tests, all of the borrow samples sulmitted will have adout the
seue nernmeadility rates vhen campected t0 95% of maximmm standard density ad-
susted for the perceantage of oversized material preseat.

ML vaterials in proposed Borrow Areas C-1 and D shoulld be considersdly less
parvious.

S ILOP§ STABILITY:

Nodified Swediah Circle: An enalysis of the embankment at Centerlims Station
+05 wvas made by the modified Bwedisgh circle method. This analysis was mads
vt o8 soned exb uldcsent of SBM {n the center section and QW ir. tue shells. Ths
3t walac ilre vap assused to be controlled by a drain at the Jownstieaz toe of
~ couter ser*'+i. On the b4sis of our per.~ability tests, such a drain will
o frec.

n|.--

Tu Ll daeiw And dum dimensions used i: ihe stadility analysis are shovn on
©.r- 397, “1ié anel.sis indicates the mee? for 3:1 upstrems slcpe and 2 1/2:1

.. eidtiea. SiCPrs ior sdeguate gafely of u laiage class "¢’ structure.

W oassntel et E2U0G of slope aiilysis iz not egactly sppliceble to oon-
LEzive v.:ilg. Miher aetucis 4f analysis wvere used as a8 check on the

Cenai. detloe. Tie (esults of tumse Gralvses are discussed as rollows:

- 5.134ig we e Analysis: Dimensions and design data for this aoalysis were
[N NS T
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SubJ: Connecticut WP-2 — Norfolk Breck, Site No. 6

8. Center cove sestion » 8-8P-ML. llqul:hh-m).e.f.,
'n9"“‘°)’ =35 e =0.

. Outside sdells = GRGE. Flopes = 3:1 wpstreem, £2:1 downstress;
'19-07."39:"“10‘-0'

. mmmmmwmamm-m
at elevation 1A.8

4. mmmmnmmuummaf
caxpacted permeadility testa.

mm.mamm.az.muzmmmué.wm
the downstresm sectica.

Glover-Carnwell lmu (ASCE Proe. Bov. 1941 and U.8.B3.R. Trestise on Dams -
Chqrur following data for steepest stadbls slopes of
nnr-hdm-mmm taken from the U.S.3.A. publication. These
values consider sespags pressures developed during sudden drawdown and/or stesdy
seepage ocaditions for homogemeous fills.

Saturalsd Density Coefficient of friction
1x./1e.® .60 | .90 | .8
Steospest stadle glops

120 3.8:1 3.%:1 5.0:1
135 , 3.5:1 3.0:1 2.6:1
182.5 ‘3.2:1 2.8:1 2.5:1

Our recamendations for desiga of this dmm will include selective placemant of
matarisls vith S, 8P and ML in the centar section and GP-OM in the outside
sections. The hetearogensity of the natural dorrow asterials will result, hov-
ever, in considerable variance in field dsnsity and shesr strength of msterials

ass finally placed ia the fill.

Yaristions in the fine borrov will prodably give saturated densities of 120 to
135 p.c.f. vith tan § values of .65 to .T5. Variations in the gravelly borrow
will probably result im saturated densities of 127.5 to 142.5 p.c.f. with tan

§ values of .7 to .85.
Jith placenent recomzendations for as much fine material as posaible in the

upstrean section and ag much coarse material as possidle in the dovastream
seciion, the rollowing deiductions can be made froz the sbove slope design data:

e

o Badundth,

L ,LJ'-
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Upstrems sectioms AVge yout, = 185

The adove slope design valuas correspond with thoes computed from the Svedish
- eirels method aad Also compare with thoge from the slidiag wedgs method.

D. SREPAGR ARALYEIS:
Approximate analyses to dsteranine uplift pressure st the toe of the dam were

-u aothods by Bennett (801l Nechsnics Confaremce, Lincoln, Bebdr.,

17, 1960). Asmmptions for the enalysis are given on Fig. 1 atteched.
nnnummmmtmcrmuu D) are on the conservs.
tive side.

- R it P
( ,-ﬂﬁ.‘m.mpﬂmmmnmwd”'dwmm 5}'!‘&'}

 tall reservoir sad 20° of sting artesism jresowre. Pl
The amount of f1ll required to balance the excess hydrostatic presaure at tbe
ground of dm was computed using £ill matarial with
moist wveight of 135 p.c.f. This £ill asterial should de pervious and may dbe
ecarse grevel or bdoulders.

- Alternate 1
i B It 1s felt that the dseign using 2:1 downstresm slope with A to 1 toe f1l1
» taking off st adowt mid height of the dmm, wkich 4{s well sbove ths cutcrop ele-
[ vstion of a full phrestie lise, comdined with a trench draim 5' wide by 10' dewp
st tha tos of the ssmipervious fill coanected t0 & rock toe by mesus of s &'

The computations show that & toe f£ill opn 4.3:1 slopes taking off at mid height
of the dsm should balance out the uplift jxessure. It is felt, howvever, if such
desiygi: 1s used, that the blanket drain should extend upstresm 0 & poiut where
the ref10 ¢/b = .5. At this point, the proposed height of £ill hes sufficient
weight "o balmunce uplift.
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Suby: Cosneseticut WAL -- Norfolk Brock, Site ¥o. 6 BRI
. -
- wwmmzhummmwm—mnnnu -.,1
_.nq-u‘(tcrnunml thm for Altermsts 2.
Boriscatal blasket drains in either alteraste ahould be outletted into rock .
and codbbls %08 secticas. .
, Poundation drainage =ad stadility shove the berm or toe fill should be B
< sceonplished Yy mesas of & rock toe placed on a gravel blankst 1.5 to 2' thiek. ST
- The rock tos should be M' thick at elsvaticn 1517 and gruds out at elevatiom 13533. _j
E. CORCLUSIONS AND KECOSGENDATIUNS: L8
1. Bite %ﬂt ALl material dsscrided ag arganiec muck upder the flood c
. plain section 4mm should be rewpyed. These materials should be spresd -
E onmmmﬂ-m-nmmu. ‘ J
The cbutnentl should be ‘hapeﬁ to slapo—t_mor 2:1 prior to piscement of enbamut. . ) .}
Top soil snd mick cover upsirens from the dam should be distarbed ss little es
pouI‘bh. T i

2. Cutaff: A positive cutoff is not fessible. Removel of the muck should pro-
vide adequate keyvay across the valley seetion. A shallov 3' to 4' keyway
should be placed in the abutments to ingure dornd between embarknent and fo\mdn-

Iy B N 2 oy

. ——— fmm s mm—— e cameen o

tiom.
3. Prineipal 8pill '%; Artesiaa flov ves encountered in T.H. 302, along tha
proposed centerline the principal spillwey.
Artesisn conditions were also found in T.K. 5. It would eppear that an old o
[ charnel asy exist in the area between holes 302 and 5. B
It is suggested that the priscipal spillvay locstion de rotated about 8° to the -
- © left sround hole 3k, as shown on Foam 35a, Sheet 1 of 3. “hia will require 5 -
3 some additional excuvation pround the inlet but s~ould eliminate tne pitential ; oot
pipizg hazards from the artesian preasur=s.
i The ¢ t trench should b overexcavated at least the diasete~ cf the cor.dnlt..'/
and backfilled witn coapunied aaterial to provide = aore unjfors beddins under, .,
A the co—:dui.t.. SO |
3 3,;,!1111 iaterial under aud armuad tie couduil Laculd oo a2 oSt poastic :
} aviiiable - probubly ML frox Borrov Arsas 2.} or D. ‘ . 1
h A cmbe_; cf V.’ should Ve adeguate I'u: congolidation under tre condutt.
) T ‘“.‘_“T
g
1
i i
| q
" -8
B-49 . )
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Bad): mumm—umxm,uuu.‘

b, Bsttlement: Settlement of the wmbenimsut msterials sod ecmsolidstion in
The Zoundation after comstruction mre expectsd to be small.. An overfill of
0.5’ epyeers ‘hquu t?‘mhif_u: nqh-l suttlemant.

S. Embenkment Slopes: The followving slopes are reccmmsnded:
Upstresm: 311 with M'bmaLlutuul&\.

T e s e —

Downstream: 2:1.

Dowvastresm baxm or toe f1ll: Slope of § to 1 from Dase .
to slevatiom 1M7.

‘"}

6. Exdenkment Placament: Sslective placenent of materials should de followved
as closely as practicable vith GF and OV frum Borrow Area 3-2 in the upstrema
and dovnstresm sections end 8X, XL, SP from Borrow Areas B-1, C-1 and D in the
centar section.

8P-f¥ matprisl from m.wmm.xmmc-zcuu
used in the dowmstrias P 8 of the center sectiom.
uammm,mnnwmmmnnwmutor Lp
bmlaers,roet.n‘eocnmlru;in;inaufr_mtom‘tollzc)

5 W,

If rock s oot used in ths downstream toe fill or bderm, the soil msterial

should be carefully selected ocoerse @PF or G¥. All roeks und bouldars larger
thas 6 diamster should be reked or othervise moved t0 the outside edges of

-~

the dma.

Naterials should de placed st 95§ of saximm standerd Proctar densities cor-
rected for the ectual percentage of msterial lsrger m_go._r_‘gi‘e’_‘—‘
Recosmendad sources of material and plscement densities sre showa om Form 372.
1. Drainege: |

a. A foundation trench 4rsim at the tos of the 2:1 downstresm alope is
recommended between elevation 1317. The trench should extend at least
10' into the foundation. It should be beckfilled with filter drain
naterial meeting gradation requirements shown on Porm 353.

The trench drain should be cutletted to & rock toe by means of &
harizontal blankat of filter xaterial 3 to &' in thicknebs.

This drainage systes (Alternate Eo. 1) is preferred over Alternste 2
(flstter toe slopes and dlanket drain vithout trench) becasuse of:

o~ - ————
— e, -— ———— ——— ————— e e — . -—
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(c)ﬂnmuhthlm, (h)m

M
. between horiscntal snd vertieal psrmeadility rwtes of foundation, snd

.. {e) the posaibdlity that sums of the mere pervious foumdation strsta
.are hlocked dowmstresm from the propoesd structure. All of these :
festures dafinitely influence the effectiveness of & blankst draim.
T™he trench draim will st lsast relieve the wplift pressures in the
wpper fomdation strsts, mwwm-qmmnwunmom

_ stream Lrom the d-.

Mdmtcm

sx;eetriccuon for lrdn —terid. are shown on Form 354. The gradatioc
specificstions are based upon foundation samples G321 (hole 5), 3522
(boles 302, 303, 305) and borrov sample 328. Sriteria used sre i2 o
40 x D15 of fine base and 12 to 58 x D5g of f:-e bass. You will note
that the minimum of the 4raia msterial does not quite meet the

permeadility eriterla of ”15 -5
adeguate.

x 015 coarsest dbase but should Y_se

With the recomendsd specifications, such of the presently availadle
mate.4al will pass if it i3 screened through a No. 10 screen vith the
fines discarded. The GV from Borrov B-2 and the GP from foundation hole
5 would both fall within the limits 1f the fraction passing a No. 10

screen vas removed,

- Smdndmdpmllo.wvulnmu lcce-puu.eh:tthtsp-auuna'
'honth.ﬂnendn'ithm)uun;l/!'smcn P

Boekt.oo unmidnmmmummddbe;ndndncathm

' "15% sre szallar than 6 anhos Bu

(Dls - mu to 6.“ )
ralinace adove olwation 1517

t not smaller thac )/% in dluceter

A rockx toe Adra.n placed on 1.5 w 2 ct )

draic blanket material should take care of sespage through the sbutsents

abuve the toe fill or berm. The

tion 1317 and grads to nothing at

Specisl Cozsidsrarions:

d.

uolt.cfareu(:l.mdc2arebe

rock toe sbuould be &' Lhick 1% eleva-
slevation 1333.

lov high vater elevation. If these

borrov areas are used, the orgenic top soil should be stockpiled ard

epread heck uver the borrov plis.
beslcyedtoatl.eut}lwrac

The sides of the boirow pits should
{litate re-surfucing.

8ince secpope analysis of this project can only de spproximate due to
natericl varistions and lack of natursl permesbility information, it is

R S Py W

———
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'
ted that plesompters he installed the downstrems tos of :
: g dem to ﬂ;ﬂ{-:g__m oad wplift" .h!!ﬁ-

e e = —— . a— . ——— ..

of the reservoir.

—— e e—— e - e

9. Secondary Dike: It 1s recomendsd that the sscomdary dike bes constructed -
1ike the main 7111 - that is, with selsctive placement of 8M & ML matarials
in the center section and GI-ON matarials in the outaide sections.

Mlnunumudmummwhﬂ-rﬁ‘htmtﬁculz -

’

rock toe on s gravel blanket as suggested for the main daa sbove elsvstion ,
1517 should be sdsquate. ‘ - -

A positive cutoff to rock should be constructed across the bottam snd up the
left abutment: " Tt T T oo T T

10. The geologic investigstion of this site was very good and Mr. Brows should L
be coaplimented. _

Prepared by:

Attachmests -

ce: BH. M. Ksutz, dead, ENP Unit, Upper Dardby, Ps.:
K. Paul Tediow, State Conservationist, Storrs, Coun.
¥. K. Brown, Geuloglist, Storrs, Conn.
£, J. 8t (1 copy)

ke
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Sl g
h L . . ATER RECodtices URIT - 0.0.P.
' ? OPLARTON AID FIAIPTEAICE T'ISPECTION REPOR
PROJECT: Worfolk - llorfolk Brook Site 6 DATE: Auqust 13, 1979

LISPECTIY PARTY: A. Cross, Soil Conservation Service; and A. Roberts,
' V. Galqowski, Department of Environmental Protection

04DITION, . I NATE
ITE:: S or U* | VALITFHATCE CN PEPAIRS RE:UIRED | CO.iMLETED
: . :
1. Emhankizents | L
a. Veretation < | |
-._Rip ran C S A .
. urains Y . i !
1. Princital Srillvay '
A, Trash rac® ., S \
.. ates 1S |
C.5tillin~ Tasin . ¢ 1
J. Con:luit ' s 5
111. E:eraency S»illrav ! ]
K. Veretatinn N H
. UuStructions e ;
IV, Nutlet Channels .
N, Slopa protectiod g
L. Ne.ris IS
—
V. Nasorvoir Arca |
I\. velris 1 ¢
v. Stop locs CO/A
V1. iiscrllannous }
~N.Nccess road | S
v.-Fonces T OMN/A !
demarks: The vetch cover on the embankment appears to be
dying. Soil Conservation Service staff will be
asked to evaluate the cause and suggest remedy.
Inspected bLy: Victor F. Galgowski Title Supt. of Dam Maintenance

* S = Satisfactorv
U = Unsatisfactory
1A = |lot applicavle

56




T

..........

APPENDIX C

PHOTOGRAPHS
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1

1

Denotes photo number and {
direction in which photo was

faken. - o

Concrete

Inlet Structure
Riser Crest EI. (304.0

1304.0

Berm El.

Foundation Drain
Outlet 12" C.M. P,

J Norfolk Broo;

I5" Sluice Gate
Inv. E1. 1299.0

Gravel Road:

Foundation Drain
Outlet 12" C.M.P,

30" R.C.P.
Inv. El. 1295.0

— @D




FIGURE 2

|

|

b
——MNorfolk Brook "'A

|

>e of Dam 3/ ~ Dike

Ny ':‘%figi‘;i‘:” S

Foundation Drain
OQutlet 12" C.M.P,

ROALD MAESTAD, INC US ARMY ENGINEER DIV NEW ENGLAND
CONSLIING ENGINEERS CUNPS (F ENGIMEERS 1
WATERBURY, CONNECTICUT WAL THAM. WASS

NATIONAL PROGRAM OF INSPECTION OF NON -FED DAMS

PHOTO LOCATIDN H1I AN
NORFOLK BROOK DAM
NORFOLK, CONNECTICUT

ORAWN CMECKED  JasemOVED  fscaes 1"~ 1()° ]
JRS | prs | py Joar 0/8] Jewot C- - 4




DOWNSTREAM SLOPE OF DAM,

PHOTO NO. 1

RIPRAP AT TOE OF SLOPES.

NOTE

PHOTO NO. 2

UPSTREAM SLOPE OF DAM LOOKING

AT THE RIGHT ABUTMENT

U.S ARMY ENGINEER OIV NEW ENGLAND
CORPS OF ENGINEERS
WALTHAM, MABSACHUSETTS

‘ROALD HAESTAD, INC.
CONSULTING ENGINEERS

WATEABURY, CONNECTICUT

NATIONAL PROGRAM OF
INSPECTION OF
NON-FED. DAMS

NORFOLK BROOK DAM

NORFOLK BROOK

NORFOLK, CONNECTICUT

CT 00485

17 NOVEMBER '80

c-2
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TR "5
PHOTO NO. 3

UPSTREAM SLOPE OF DAM
LOOKING AT THE LEFT ABUTMENT.

PHOTO NO. 4

RIPRAP ALONG DOWNSTREAM TOE OF DAM,

U.S ARMY ENGINEER DiV. NEW ENGLAND

NORFOLK BROOK DAM

CORPS OF ENGINEERS NATIONAL PROGRAM OF NORFOLK BROOK
WALTHAM, MASSACHUSETTS 'NSPECT'ON OF NORFOLK N CONNECTICUT
CT 00485
‘33.‘.‘&,"‘37.'.‘.25339.2&&'#5 ) NON-FED. DAMS 17 NOVEMBER '80

WATERBURY,, CONNECTICUT
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PHOTO NO. S

PRINCIPAL SPILLWAY QOUTLET CONDUIT AND PLUNGE
POOL. NOTE ERODSION ON BANK AND TWO 12-INCH
DRAINS ALONG SIDE THE OUTLET.

CMP TOE

PHOTO NO. 6

DOWNSTREAM SLOPE OF DIKE.
RIPRAP AT TOE AND DRAIN OUTLET PIPE.

NOTE

U.S ARMY ENGINEER DIV NEW ENGLAND
CORPS OF ENGINEERS
WALTHAM, MASSACHUSETTS

‘ROALD HAESTAD, INC.
CONSULTING ENGINEERS
WATERBURY, CONNECTICUT

NATIONAL PROGRAM OF
INSPECTION OF
NON-FED. DAMS

NORFOLK BROOK DAM

NORFOLK BROOK

NORFOLK, CONNECTICUT

CT 00485

17 NOVEMBER '80

C~4
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PHOTO NO. 7

UPSTREAM SLOPE OF DIKE
LOOKING TOWARD THE LEFT ABUTMENT.

PHOTO NO. 8

12-INCH FOUNDATION DRAIN QUTLET AT TOE OF DIKE.

U.S ARMY ENGINEER DIV. NEW ENGLAND NORFOLK BROOK DAM

CORPS OF ENGINEERS NATIONAL PROGRAM OF NORFOLK BROOK
WALTHAM, MASSACHUSETTS INSPECTION OF NORFOLK, CONNECTICUT
1
R ORATring Enalbts NON-FED. DAMS €T 00485

WATERBURY, CONNECTICUT 17 NOVEMBER '80

e - i J
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PHOTO NO. 9

PRINCIPAL SPILLWAY INTAKE STRUCTURE.

PHOTO NO. 10

PRINCIPAL SPILLWAY INTAKE STRUCTURE WITH
15-INCH SLUICE GATE AND TRASH RACK.

U.S.ARMY ENGINEER DIV NEW ENGLAND
CORPS OF ENGINEERS
WALTHAM, MASSACHUSETTS

‘ROALD HAESTAD, INC.
CONSULTING ENGINEERS
WATERBURY, CONNECTICUT

NATIONAL PROGRAM OF
INSPECTION OF
NON-FED. DAMS

NORFOLK BROOK DAM

NORFOLK BROOK

NORFOLK, CONNECTICUT

CT 00485

17 NOVEMBER 80

C-6




EMERGENCY

PHOTO NO. 11

SPILLWAY CHANNEL FROM DOWNSTREAM.

EMERGENCY SPILLWAY CHANNEL.

PHOTO NO. 12

NOTE

POOR VEGETATIVE COVER AND DIKE IN REAR.

U.S ARMY ENGINEER DIV. NEW ENGLAND
CORPS OF ENGINEERS
WALTHAM, MASSACHUSETTS

. ROALD HAESTAD, INC.
CONSULTING ENGINEERS
WATERBURY, CONNECTICUT

NATIONAL PROGRAM OF
INSPECTION OF
NON-FED. DAMS

NORFOLK BROOK DAM

NORFOLK BROOK

NORFOLK, CONNECTICUT

CT 00485

17 NOVEMBER '80

9!
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PHOTO NO. 13

LEFT SIDE SLOPE OF EMERGENCY SPILLWAY.
NOTE MOSS AND PDOR VEGETATIVE COVER.

< P - o
N - k : 4 1 g Y i ]
§ X KB

PHOTO NO. 14*

STREAM CHANNEL AND DOWNSTREAM END
OF PLUNGE POOL. NOTE OVERMHANGING TREES.

11 FEBRUARY '81

U.S ARMY ENGINEER DIV NEW ENGLAND NORFOLK BRCOK DAM

CORPS OF ENGINEERS NATIONAL PROGRAM OF NORFOLK BROOK
WALTHAM, MASSACHUSETTS INSPECTION OF NORFOLK, CONNECTICUT
AoALD, HAESTAD, NG NON-FED. DAMS B CTYT TR

WATERBURY, CONNECTICUT

c-8

"




. -
7 oro.

T —— -.m Sy e e

PHOTO NO. 15

DISCHARGE CHANNEL FOR PRINCIPAL SPILLWAY;

FLOW ENTERS FROM RIGHT SIDE OF PHOTO. ROAD AT RIGHT OF
PHOTO PROVIDES VEHICLE ACCESS TO THE DAM.
ROAD WOULD BE OVERTOPPED DURING HIGH FLOWS.

U.S.ARMY ENGINEER DIV. NEW ENGLAND

NORFOLK BROOK DAM

cos or puamEns NATIONAL PROGRAM OF NGRFOLK_BRODK
THAM,
WALTHA INSPECTION OF NORFOLE; (;ONNECTICUT
R LS NON-FED. DAMS 17 NOVEMOB‘.EBRS "80

WATERBURY, CONNECTICUT
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r: CONSULTING ENGINEERS
ckD BY..DLOATE.ZR7/&( 37 Brookside Road - Waterbury, Conn. 06708 JoB NO..£2-R3.&.......
SUBJECT .NRDERUns.... BRI 2N = Tesl... [ Ford.

TES7 FLOOL = PV~

Lrosnage Frea = 63/ fres = 0.99 wse [0 sy mrrfe

- From Corps of Enj charl” for “Mounlar,ovs " 7€rra/sn
NMARPF = 2,600 C"Eysqmi (zo 89 mi M))/'mum)
- P = 2,600 T ) XiDsg mi < 2,600 cfs

#Hr = 23.3 fee? cbove primipal spilfway,From discharge cuyrve

STOR, = 745 Are-Feel" | From Sercharge Sfomge cg,aae'/];/ cwrve

J£” oF runoff From /29 mi
Gz = Gp, (/-5%79) =2600 ch (/- "%o)= 84 cF
Hs = BI.2 feel Sr0€,= 25 Hre-foel"

_. STORpve = (ST0R, +0€: fp ) = (745762575 ) - ¢85 4. /7
= /2.87 rauno

‘[—z

Qps = Qp (/= 37773 ) = 2600chs (/1-'2%79) = 848 <k
use 850 cts
e H2: 3.5 feel ,EL 1335 ¢

FProjec) discharge copqc/f' = 1, 865 ck (Fom discha
/(”f Do Of,aylom ) / ca,oac})jv curvze)

% of 7@s? Flood (/84S asp) Xim =~ 219 % of FMF

o /g, ort:

For 18.8° of Runoff #he Feok Oc/flow = [4/2 cfc @ £Z /33¢.4

|

26 of Jes? £rood = (/86%/2)“@ < /329 of /188" of Runott LS
LB As 7he Lesigrr Repor? Compulalions ore more precse,
SHose )‘;.yufe.: w/ be wsed.
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cKD BY.RISOATE.. AL/ 5/8[. 37 Brookside Road - Waterbury, Conn. 06708 JOB NO .. #2565 Quevecve-.

CUBJECT MOMUERAL... EEROK. LM, = . bomrch. Calectd@ RS .

S = SEm_ye o/ Zime of failure wil waler /fove/ af FPVIF £fov.

S = Swrcharge Srage Capac)f)'/

S

650 Aere-reel ( Sc/rc/)arge sféraye. capaci‘/'y c.c/r—ve)

Qe = Feak Forlwre O ow = =27 We V9 YO3/¢

Whe = Bregch \Width -4096 of dors /en_yﬂ ocross river ol
roreed be)g/ﬂ‘ - 0.4(220)= 88

Yo = % 7/ hegh? Fom river bed 75 poo/ leve/ ol Foime of
o/lore = 42

Qp = 827 (88)V32.2 (42) %2

= 40,272 wse 40,300 cfs
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CONSULTING ENGINELRS

SHEET

NO B 0F 24

JOR NO. 049 0364

SURJECT NORFOLK RBRROOK DAM-FLOOD ROUTING AT PMF ELEVATION

HETGHT
(FEET)

iq,
11,
12,
1%,
14,
15,
1é,
17.
18,
19,
20,

21,

ey
oy

23

24,

e
PR

Rt I NI i O O

'
26,
27.
28,

SECTION NUMEER 1

RAILROAD

(STORAGE CAPACITY

0
1
1
1
)
2
3

W

b

n

9

12

SURFACE
(ACRES)

=y

LR

0
0.
]
4

us

-4
.89
W12
3
cSé6
.78
N

;
)
28

3.27

4,30

3k
38
7.
8.
49
10.
11.

13,
ik,
15,
16,
16,
17.
18,
19.

4
45

53
54
60
Y7
{1
21
08
95
82
49

e g
b

EMEBANK .

AREA

WITHIN REACH)

STORAGE

CAGRE~F

LGS B T R I~

1
1
1
2
28,

P
[ec R

H3,
52,
62,
73,
83,
98,
112,
127,
142,
149,
176,
194,
213,

BN O R NENNRNHEF Y CIN o omn s F e

VOLUME
EET)

2,
H

Ralveils N

STORAGE CAPACITY CALCULATED FROM SURFACE AREAS AT KNOUN ELEVATIONS.
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RY SAL  UATE 1J6/&) ROALL HAESTAD, INC. SHEET NO 9 OF 24
CKD BY prs, DATE 2/3 g/ CONSULTING ENGINEERS JOR NO. 049 036

SUERJIECT NORFOLK KROOK DAM-FLOOD ROUTING AT PMF ELEVATION

SECTION NUMBER 1

RAILROAD EMBANK.

HEIGHT AROVE n 1 $ ¢ H A R G E cC a P a C I T Y
INVERT CONDUIT SPILLUWAY TOTAL
(FEET) (CFS) (CFS) (CFS)
1.0 EN 1] U1
2.0 a3 0 a3
3.0 125 0 125
4.0 166 0 166
5.0 245 0 245
6.0 I 0 324
7.0 403 0 Hp3
8.0 481 0 ugi1
?.0 573 0 373
10.0 H6U 0 b4
11.0 751 ) 125 876
12.0 238 354 1192
13.0 225 650 1575
4.0 1013 1000 2013
15.0 1071 1398 2448
16.0 1129 1837 2966
17.0 1187 2315 2502
18.0 1245 2828 4073
19.0 . 1311 3500 4811
20.0 1378 H306 5684
21.0 1434 5210 bHU 6
22.0 1494 6196 THE90
23.0 1536 8807 10342
24,0 187 13194 14771
25.0 1627 18833 204460
26.0 14677 25437 27113
27.0 1718 32884 U584
28.0 1760 u1031 2790 .
: ®
STORAGE. AT TIME OF FAILURE=S= 4650 ac., FT.
LENGTH OF REACH=L= 3750 FT
INFLOW INTO REACH=QPL= 40300 CF&
HETGHT AROVE CONDUIT INVERT=Hl= 27,7 FT. 1
STORAGE IN REACH=VI1= 208.1 AC., FT. | D
TRIAL REACH OQUTFLOW=QAP(TRIAL)= 27394 CF9S
TRIAL HEIGHT AROVE CONDUIT INVERT=H(TRIAL):= 26.0 FT,
TRIAL STORAGE IN REACH=V(TRIAL)= 177.2 AC. FT.
REACH OUTFLOW=QP2= 28353 CFS ® .
HETGHT ARBOVE CONDUILT INVERT=H2= 26 .2 FT,
1
,—~ e
D-10
_ .
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BY SAL  DATE ~///4/5/ ROALTI

CKD' BY Das DATE 2//3/8/

HAESTAD, INC,

CONSULTING

ENGINEERS JOE NO.

SURJECT NORFULK BRUOK DﬁM FIUUD RUUTINb AT PMF FIFVthUN

HETIGHT
(FEET)

1.

>,
T

[l
[y

ke
[

SO OO DD OO o0 o e

—
ol

N B

W,

15

douds
16,
17,

ke
=g sR e s BEN s N & R

SECTION NUMBER 2
SPAULDING R,
(STORAGE CAPACITY UITHIN REACH)

SURFAC

E

AREA

(ACRES)

8.

15

Dy

Ko 8l

2%,
b,

iy

93,
62,
71,

80

89,
?8.
1a7.
116,
125,

131

138,

STORAGE CAPACITY CALCULATED

24
18
12
06
ao
.90
a0
70
60
.50
40
30
20
10
ao
.80
60

FROM SURFACE AREAS AT KNOWN ELEVATIUNS. ff;u:
ERE

POND

0”9 056

STORAGE  VOLUME
(ACRE-FEET)

.
16.
3%,
60,
73.

133,
183.
241,
308.
384,
b9,
063,
6hb .
777,
898,
1026,
11461,

8
3

N OWE U ENS =

8

SHEET NO // OF 24

™
) e
B 1
.
. D-12 ' \
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RY_SAL  UATE //1e/8/

CKD BY Do _I:"}'rE 2/’3/3/

SURJECT NORFOLK RROOK DiaM-F

HEIGHT AEQVE
SPILLWAY LEVEL
(EEET)

[y
SLO~NTTFWNR~-

—t
-

12.
13,
14,
15,
16.
17,

COoO0OoOLOoOLoOO oo OoOCcCOoOS oS

STORAGE

ROALD HAESTAD, INC,
CONSULTING ENGINEERS

LOOD ROUTING AT PMF ELEVATION

SECTION NUMEER 2

SPAULDING B, POND

SPILLUWAY
DISCHARGE CAPACITY
(CF8?

19%
952

1113
1964
3118
4509
6121
7925
922
12092
T4443
16957
19646
22493
25485
28613
31870

A50
uS00

AT TIME OF FAILURE=S=
LENGTH OF REACH=L=

INFLOW INTO REACH=QP1= 28353

AC,
FT

CFg

SHEET NO /2 OF 24

JOR NO. 049 036

FT.

[EN—

L
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C BY SAL UATE 4/ ROALD HAESTALL TN, SHEET NU /3 OF 24
CKD' BY Dus DATE 2/13/8/ CONSULTING ENGINEERS JOE NN 04§ 036

SURBJECT NDRFULK BROOK IIAM Fl.OULl ROUTING AT PMF ELFVATIUN

‘ _SECTION NUMBER 2 ®
_ SPAULDING E. POND
’ AVERAGE TRIAL AVE RAGE DEPTH OF R
INFLOW DEPTH OF OUTFLOW INCREMENTAL TOTAL FLOW -
- TIME FOR, AT FLOW FOR, AT STORAGE , AS STORAGE END OF, AT )
(MIN,) (AC-FT) (FEET) CAC-FT) CAC-FT) (AC-FT) (FEET)
.. 1.0 38.5 3.1 0.8 37.6 37.6 3.1
L 2.0 37.3% 4,y 2.5 i (TR 72.5 4.4
— 3.0 36,1 5.3 4,1 32,0 104.5 5.3 o
4.0 3.9 6.0 5,5 29.4 133.9 6.0 P
5,0 33.7 6.5 6.8 26.9 160.8 6.5
6.0 32,5 7.0 8.0 2MLb 185 .4 7.0
7.0 31,4 7.4 9.0 22,4 207.7 7.4
8.0 30.2 7.8 9.9 20.3 228.0 7.8
9.0 29,0 8.1 10.7 18.3 6.2 8.1 -
10.0 27.8 8.3 11.5 16.4 262.6 8.3 .
11.0 26.6 8.5 12.1 14.5 277.1 8.5
2,0 25.4 8.7 2.6 12.8 269.9 8,7 ~
13.0 24,3 8.9 13.1 11.1 301.1 8.9 '
14.0 23,1 9.0 13,6 9.5 310.6 9.0 -
15.0 21.9 9.1 13.9 8.0 318.6 9.1 it
16.0 20.7 9.2 1,2 6.5 325.1 9,2 K]
17.0 19.5 9.3 14,4 5,1 330,02 9.3 4
18.0 18.3 9.3 14,6 3.7 333.9 9,3
19,0 17.2 9.4 14,7 2.4 336.4 9.4
20.0 16,0 9,k 14,8 1.2 337.4 .4
21.0 14.8 N 14.8 -0.0 337.5 2.4 5
22,0 13.6 9.4 14,8 - -1,2 336.4 9.4 o
23,0 12.4 9.3 14,7 -2.3 334,11 9.3
24,0 11.2 9.3 14,6 ~3.4 330.7 9.3
25,0 10.1 9.2 1.5 -, 4 326.3 9.2
26,0 8.9 9,2 14,3 L 320.9 9.2
27.0 7.7 9.1 14,0 -6.3 314, 6 9.1 .
28.0 6.5 2.0 13.8 -7.3 307.3 9.0 o
29.0 5,3 8.9 13.5 -g,1 299.,2 8.9
20.0 4,1 8,7 13.1 ~9,0 290,2 8.7
31.0 3.0 8.6 12,7 -9.8 280.5 8.6
32,0 1.8 8.4 12.3 -10.5 269.9 8.4 )
33,0 6.6 8.3 11,9 -11.3 258, 7 8.3
o
REACH OUTFLOW=QP2= 10753 CF8
HEIGHT AROVE SPILLWAY LEVEL=H2= 2.4 FT.
a2
o
D-14

o P I S . .
Snea ettt nesead S . 2 P o
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'E BY SHL  DATE //4/B/ ROALD HAESTAID, INC, SHEET NO /5’0r-' 24 -
- )
CKD BY Drs DATE 2z 3 /0) CONSULTING ENGINEERS JOB NO. 049 036 S
SURJECT NORFOLK EROOK DAM-FLOOD ROUTING AT PMF ELEVATION R
- SECTION NUMEBER 3A °
; MAIN CHANNEL *
H W A R S v Q BN
1) LR £5Q-F1) LFT12 (FI/ZFT) (ET/ZSEC)  (CES) S
- )
. 1.0 26 13 0.50 0.037% 4,52 59 o]
) 2.0 3u 43 1,26 0.0375 8.u40 358
3.0 1 79 1.92 0.0375 11,10 883
4.0 49 124 2,51 0.0375 13.30 1645 _
5.0 57 175 3.08 0.0375 15,22 2664 -
6.0 63 233 3.70 0.0375 17,22 4012 Y I
7.0 69 297 4,30 0.0375 19.03 5653 .
8.0 75 367 4,89 0.0375 20,72 7604 :
?.0 81 443 5. 46 0.0375 22,30 9879 o
10.0 87 525 6.02 0.0375 23.80 12494 T
11.0 92 613 6.63 0.0375 25.39 15554 o
12.0 97 705 7.23 0.0375 26.91 18971 2
13.0 97 800 8.21 0.,0375 29,28 23421 S
14.0 97 89 9,18 0.0375 31.55 28237 ]
15.0 g7 990 10,16 0.0375 33,74 33408 T
16.0 97 1085 11.13 0.0375 35,87 38920 SR
17.0 97 1180 12.11 0.0375 37.93 YU 764 ey
18.0 97 1275 1%.08 0.0375 39,94 50930 o _ _
19.0 97 1370 14,06 0.0375 41,90 G7411 o
20.0 97 1465 15.03 0.0375 43,82 64199
MANNING COEFFICIENT=N=0.0400
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RY  SAc  DMATE ///8/8/ ROALI HAESTAT, INC. SHEET NO /& OF 2.4 S

CKD BY Ddos DATE 2//2/g/ CONSULTING ENGINEERS JOB NO. 049 036 *

SURJECT NDRFULKwBROOK DAM~-FLOGDE ROUTING AT PMF ELEVATION

- e e e e - A I ey

SECTION NUMBER 3L °

{

LEFT OVERBANK

jo~-
=t
~
ImE
i—t
o
1~
Ee 2]
=
i
Yt
~~
1M
j—
(S
177
1=
(A
§ o~
1™
!—i
10
im
it
§or
o~
1]
i
,vﬁ
Foee

l .

30 15 0.50 0.037S
39 U 1.28 0.0375
u? ?2 1.95 0.0375
Sé Ty 2,87 0.037%
635 204 1% 0.0375
73 292 3,72 0.037%
82 3u.9 W, 27 0.0375
?0 W35 4,81 0.037% 1

G FER
! 3k
e
>

o
e
ee]
o
e

[~ 1 5]
=
-
£
Od
=
-

;

-~
=

3 =
%]
-~J

o3

—
o
SoOoDoo oo

W20 LA N

MANNTING COEFFICIENT=N=0.0800
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CKIh RY DLS
SURJECT NORFOLK BROOK hAM -FLOOD RUU1]NG ﬁT PHMF ELEVATION

e

__LeTE 1//6/8/
DATE 2138l

(FT)

37

74
111
148
185
198
190
193
196
199
201
204
207
209
217

A

(5Q-FT)

19
TH
167
296
463
649
838
1029
1223
1419
1618
1819
2023

2999

Ly

2438

e e~ ]

= O VWL U F R

-

HAESTAD,

CONSULTING ENGINEERS

SECTION NUMRER 3C

o om e o me s e e S e e s see e v e e e e e

RIGHT OVEREANK

(FT)

L850
.00
.50
.00
.90
L6
L]
.33
24
V15
.0l

")

.79
A
1]

3 COEFFICIENT=N=0,1000

SO~ F M-

NO

(ET/SEL)

.81
, 88
e
e

30

.58
T2
.78
76
.68

e

v oudid

2.38
W17
.23
bbb

SHEET NO /7 OF 24

ou9 ﬂ L

Q
£

(CES)

34
213
628

1352
2451
U267
6469
029
11927
15147
18678
22509
26633
31043
35733
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BY SAL  UATE /B ROALDN HAESTALY, INC, SHEET NO /8 OF 24 o
Sae N yBl A
CKD BY ppy DATE 2 /3/)  CONSULTING ENGINEERS JOE NO. 049 036 -
SUEJECT NORFOLK EROOK DAM-FLOOD ROUTING AT PMF ELEVATION
- o - S
SECTION NUMBER 3 p
TOTAL SECTION o
AREA (SR.FT.) DISCHARGE (CFS) =
H A E € TOTAL A E C TOTAL .
1.0 13 0 0 13 59 0 0 59
2.0 43 0 0 43 358 0 0 358
3.0 79 0 0 79 883 0 0 883 ;
4.0 124 0 0 124 1645 0 0 16u5 o]
5.0 175 0 0 175 2664 0 0 2664 .
6.0 233 0 19 252 4012 0 34 uouy
7.0 297 0 7 371 5653 0 213 5866
8.0 367 0 167 534 . 7604 0 628 8232
9.0 4y 3 0 296 739 9879 0 1352 11233
10.0 525 0 463 988 12494 0 2451 1u9ug
11.0 613 0 649 1261 15554 0 w267 19821
12,0 705 0 838 1543 18971 0 6469 254u0
13.0 800 15 1029 1844y 23421 3y 9029 32u8u
14,0 895 49 1223 2167 28237 208 11927 40373
15.0 990 92 1419 2501 33408 517 15147 49072
16,0 1085 bk 1618 2846 38920 969 18678 58566
17.0 1180 204 1819 3202 84764 1575 22509 68848
18.0 1275 272 2023 3570 50930 2350 26633 7991u
19.0 1370 349 2229 3948 ST41L 3307 31043 91761 SRNES
20.0 1465 435 2M3B 4338 64199 4459 3573F 104391 S
STORAGE AT TIME OF FAILURE=S= 450 AC. FT, e
LENGTH OF REACH=L= 4000  FT s

INFLOW. INTO REACH=QP1i= 10753 CF8
' DEPTH OF FLOW=H] == 8.8 FT.
CROSS SECTIONAL AREA=Al= 706 SQ.FT.
STORAGE IN REACH=V1= 64.9 AC, FT,

[,
Vo

o
TRIAL REACH CGUTFLOW=QP(TRIAL)= 94680 CFS h-j
TRIAL DEPTH OF FLOW=H(TRIAL)= 8.5 FT, ]
TRIAL CROSS SECTIONAL AREA=A(TRIAL)= 433 SQ.FT, A
TRIAL STORAGE IN REACH=V(TRIAL)= 98.1 AC, FT, ]
. 1
REACH QUTFLOW=QP2= 9734 CF§& 2

DEPTH (JI’~"FL.OleHS.’R= 8.9 FT.

t |

,,,,,,,,,,,,,
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e

BY__SAL  LATE Jle/g/

CKI BY g3, DATE 2/3/8/

SUEBJECT NORFOLK EROOK OAM-FLOGE ROUTING AT PMF

=
oo E LRS-
oo oo oo oo

1
13.0
14,0
15.0
16.0
17.0
18.0
19.0
20.0

r

48

43

ROALD HAESYAL, INC, SHEET NO 20 OF 24

CONSULTING ENGINEERS JOR WO 049 034

ELEVATION

SECTION NUMBER WA

MAIN CHANNEL

R
(ET2

.50
1.14

0 £

0 284
1.70 0.

0

0

0

e

1677

2690
Hoz2a

[ iy B d
bt Do )

7312

9236
11335
13602
16032
18619
21359
24247
27280
30454
33747
37214
Bo79a

2.59
3.97
B, 55
9.53
6,51
7.49
g.u7
Q. 44
10.42
11.40
12.38
13.34
14, 34
15,32
16.30
17.27
18.25

X!
o
=
by
om
4
r',‘l

6.0250 20.99
0.0350
0.0250
0.0250
0.02350
0.0250
00,0250
0.0250
0.0250
0.02%0
0.02%50
0.0250
0.0250
0.0250

27.84
29.99
32.03
34.01
35.93
x7.80
39.62
1 .40
b3.15
4, 86
B, 54

MANNING COEFFICIENT=N=0,0350
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SHEET NO 2/( OF 24

BY’_g%?é:*quﬁTEm;é%y?gf ROALIY HAESTAD, INC.

CKI BY_JZQ§NDATE_?22{AQ/
SURJECT NORFOLK BROOK DAM-FLOOD ROUTING AT PMF ELEVATION

NO, 049 036

CONSULTING ENGINEERS JOE

SECTION NUMBER 4k

I T T

LEFT OVERBANK

cwee e
e T T
e,

20l o )

-

;

+

Wy
Py

| gl

£4

S oQ oD oo oo o OO OO

W
¢FT)

33

Y

99
131
164
197
230
2ug
267
285
315
334
354
373
392
N
B30

A
£8Q-F1)

14
(1.
iug
263
411
5991
805
1044
1302
1578
1878
2202
2546
2909
3291
3692
Y113

R

MO NNDPTPUUOFFGNNNMN==o

MANNING

(FT)

20 0
.88 0
V53 o
96 0,0250
L GY 0
20 0
.80 n,
40 0.0250
.98 0.0250 ]
b 0.02%50 15.12

S ' A
(FY/FT) /

, 0250
L0250

W50 0.0250 2.11
.00 0.0250 3.36
.50 0,0250 4,40
.00 0.0250 5.33
LG50 0.0250 6.18
.00 0.0250 6.98
50 0.0250 7 7h

8.

E4

10

L0250

[y
-t
<
o

L0250
L0250
0250

e
Ll O 23

: 2
MR ~d
NS h 0

COEFFICIENT=N=0,0700

PR AT Y

35
221
650

1460
2539
H128
G227
9127
12567
16561
20708
25968
31862
38409
15628
53539
42161




t BY S#L ”_IlATE-.'_///é/g/ ROALIN HAESTAL, INC. SHEET NO 22 0F 24

CKD BY_PLﬁmeﬁTENg?QZ/ZV CONSULTING ENGINEERS JOR NOL u% 034

t; SURJECT NURFULK HPOOK HAM FIOOU POUTING AT PMF ELEVATLION

F SECTION NUMRER uC

- H W (2] R S ¥ Gl

(FT)  (FT)  (8G-FT) CFT)  (FT/FT) (FI/ZSEC)  (CFS)
5.0 2] 1 0.50 0.02%0 1.47 &
4,10 15 15 0.99 0.02%0 2.3 35
7.0 23 3y .49 0, 0250 .06 103
8.0 20 60 1.98 0.0250 3.71 2322
38 u 2.u8 U 0250 L, 30 403
10.0 U5 135 2.97 0.0250 4,85 3T
11.0 4g 181 3,75 0.0250 SebT 1027
Sl 231 b, 50 0.0250 &4l 1476
13.0 W 282 H.21 0.0250 T.06 1995
57 337 5.90 0.02%0 T.67 2584
&0 394 &. 57 n.0250 Q.24 A2E1
16.0 63 UES 7.22 0,02%0 8.78 39484
17.0 &6 517 7.8%5 0.0250 9.28 4803
12.0 &9 583 8.47 0,02%0 .77 HAP
7 &S 2.08 0.,0250 10,23 éééh
20,0 T T23 9.68 0, 0250 10.67 7709

[r—r -
-~

~N

—

p=—3

fury
B ¢
=]

e
£
=

-

P
sy
~3
o

MANNING COEFFICTIENT=N=0,1000
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v
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E BY Sl UATE /4 ROALDN HAESTAII, INC, SHEET NO 230F 24 * .- ..
CKDBY pu5 DATE 23/ / CONSULTING ENGINEERS JOE NO. 049 036
Ej SUBJECT NORFOLK EROOK DAM-FLOOD ROUTING AT PME ELEVATION
- : SECTION NUMEER 4
TOTAL SECTION
2 ARE A (SO.FT.)  DISCHARGE (CFS)
- H A R ¢ TOTAL A B c TOTAL
- 1.0 11 0 0 11 6 0 0 wé
. 2.0 39 0 0 39 284 0 0 284
s 3.0 78 0 0 74 49 0 0 749
~ 4, 0 125 16 0 141 1577 3% 0 1612
5.0 172 66 4 241 2690 221 6 2916
3 6.0 219 148 15 381 4028 450 35 4713
; 7.0 266 263 3 562 5573 1400 103 7076
8.0 313 411 60 783 7312 2539 222 10073
f 9.0 360 591 ou 1045 9236 4128 W03 13767
I 10,0 407 805 135 1347 11335 6227 456 18218
' 11.0 e 104k 181 1679 13602 9127 1029 23759
. 12.0 501 1302 231 2033 16032 12567 1476 30075
: 13.0 548 1578 292 2407 1B619 16561 1995 37175
~ 14,0 59% 1878 337 2809 21359 20708 2586 44453
15.0 642 2202 39w 3238 24247 25968 3251 53466
16.0 689 2546 WSS 3689 27280 31862 3989 43132
17.0 736 2909 S17 4162 30454 38409 4803 73647
18. 0 783 3291 593 4656 33767 #5628 5693 85088
19.0 830 3692 651 5173 3724 S53IBI9 46462 97U
20,0 877 4113 723 5712 0795 62161 7709 110666
STORAGE AT TIME OF FAILURE=S= 650  AC. FT.
LENGTH OF REACH=L= 4000 FT
INFLOW INTO REACH=QP1l= 9736 CFS
DEPTH OF FLOW=H1= 7.9 FT.
CROSS SECTIONAL AREA=Al= 758  SO.FT.
STORAGE IN REACH=V1= 49,6 AC. FT,
TRIAL REACH OUTFLOW=QP(TRIAL)= 8693  CFS
TRIAL DEPTH OF FLOW=H(TRIAL)= 7.5 FT. -
TRIAL CROSS SECTIONAL AREA=A(TRIAL)= 681  S@.FT, S
TRIAL STORAGE IN REACH=V(TRIAL)=  62.6 AC. FT, P
.
REACH OUTFLOW=QP2= 8746  CFS .

DEPTH OF FLOW=HZ2= 7.6 FT, o
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FIGURE 4

LIMITS OF POTENTIAL
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APPENDIX E

INFORMATION AS CONTAINED IN

THE NATIONAL INVENTORY OF DAMS
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